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The Technical College Assembly Hall was filled to 
capacity on Wednesday, September 6th, when the morn- 
ing was devoted to discussion of the paper by the Associa- 
tion’s essayist guest of honour from overseas, Professor 
Birger Carlstré6m, of Stockholm, whose subject was 
‘‘ Deficiency Diseases, particularly Acetonaemia in Cattle.”’ 
For the occasion the chair was occupied by the President, 
Mr. J. W. Bruford, M.R.c.v.s., of Sevenoaks. 

The CHAIRMAN: I know you will appreciate the great 
care and trouble with which Professor Carlstrém has written 
this paper. You will realise that he has written it in 
English, and you will all admire his fortitude in coming 
here this morning to listen to the discussion and reply in 
English. (Applause.) You may wonder, perhaps, why 
Dr. Montgomerie is on the platform as well. Actually 
Professor Carlstrém has persuaded him to come up in case 
he should get lost with the drift of the discussion. I am 
sure you will agree there is nobody better able to do this 
job than Dr. Montgomerie. 

1 will now call on Professor Carlstrém, of the Royal 
Veterinary College of Stockholm, to say a few words about 
his paper. 

Professor CARLSTROM: This paper on ‘the subject of 
‘Deficiency Diseases, particularly Acetonaemia in Cattle ”’ 
was announced to the International Congress in London 
last year. For different reasons, and abvuve all because 
last year my investigations into acetonaemia had not yet 
advanced so far that I considered myself able to present a 
report, I had to abandon my intention of taking part in 
the International Congress. Therefore, I was highly de- 
lighted to receive the invitation from the National Veter- 
inary Medical Association to present a contribution at the 
Congress here in Cardiff, and the first thing I want to do 
is to give you my best thanks for this kind invitation. For 
me, personally, it has been particularly valuable to come 
to your country and make contact with representatives of 
British veterinary research. Thank you very much. 

I have been informed that at the Congress itself the 
paper is taken as having been read, but that the author 
is allowed to make a short introductory speech before the 
paper is thrown open for discussion. Therefore, I will 


* Presented to the 68th annual meeting of the National Veter- 
inary Medical Association, at Cardiff, on September 6th, 1950. 

t It is regretted that publication is unavoidably postponed of the 
third paper presented to, and discussed by, Congress—that on 
“Some Pig Diseases,’ by Dr. H. G. Lamont, Mr. D. Luke and 
Mr. W. A. M. Gordon. 
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allow myself, with the greatest brevity, to recall the main 
subject of my paper, and to make some remarks upon it. 

I have always been of the opinion that parturient 
acetonaemia in cattle is not due to an inadequate amount 
of available carbohydrate as such, but to an inability of 
the organism to utilise it properly. This conception of the 
nature of acetonaemia is based on the fact that, as a rule, 
the rations fed to cattle are rich in carbohydrates (sugar, 
starch and cellulose) and that vitamin B, and especially 
adenosin triphosphoric acid and creatine, have a distinctly 
beneficial effect on the course of the disease. This means 
that substances which the organism itself uses as catalyzers 
in the metabolism of carbohydrates have a favourable effect 
on the course of the disease without any changes in the 
composition of the ration. 

In the present investigation it has been shown that in 
acetonaemia, and also in some cases of parturient paresis, 
the potassium concentration in blood serum is lower than 
normal—r14 to 20 mg. per cent. as against the normal 20 
to 26 mg. percent. This may be evidence of a disturbance 
in the function of the adrenal cortex. I must interpret the 
change in the function of the adrenal cortex in acetonaemia 
as evidence of reduced activity. This conclusion is borne 
out by the fact that in acetonaemia there is an increase 
in the number of eosinophile leucocytes amounting to 15 to 
40 per cent. and an increase of up to 60 to 8o per cent. 
in the number of lymphocytes, whereas the number of 
neutrophile leucocytes is low, in many cases between 2 and 
10 per cent. 

In a series of experiments, I have therefore treated 
acetonaemia with extracts from the adrenal cortex, and with 
desoxycorticosterone acetate (D.C.A.) and _ potassium 
chloride. These substances have a beneficial effect on the 
course of the disease, and simultaneously they induce a 
rise in the potassium and the blood sugar concentrations. 
The beneficial effect of extracts from the adrenal cortex is 
also shown in America by Show and that of desoxycorti- 
costerone acetate by Vanderplassche in Holland, but they 
do not draw any conclusien regarding reduced function of 
the adrenal cortex from these observations. 

In some cases of parturient paresis with relatively high 
calcium concentration (about 8 to 10 mg. per cent.) 
and with a lowered potassium concentration and 
acetonaemia, in which calcium therapy or insufflation of 
the udder are not satisfactory, concurrent treatment with 
potassium salts or hormones from the adrenal cortex has 
been found to have a beneficial effect. 

On the basis of the results of the present investigations, 
I have advanced the following hypothesis concerning the 
aetiology of parturient acetonaemia. The function of the 
adreiial cortex is controlled by the pituitary body, in that a 
hormone from the anterior pituitary lobe, A.C.T.H. | 
(adrenocorticotropic hormone), stimulates the adrenal cortex 
to increased secretion of corticosteroids. A.C.T.H., how- 
ever, is intimately related chemically to prolactin, which 
activates lactation and, like A.C.T.H., is produced in the 
anterior pituitary. High lactation is dependent on abun- 
dant production of prolactin, which presumably involves 
reduced production of A.C.T.H. The result is reduced 
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function of the adrenal cortex with consequent disturbance 
in the metabolism of carbohydrates. 
Hans Selye, in a paper published in June this year in the 
British Medical Journal, writes on this subject as follows : — 
‘* Apparently the anterior lobe is unable to produce all 
its hormones at an optimal rate if it is called upon to dis- 
charge extraordinarily large amounts of corticotropin.’’ 


In conclusion, I would say that this research work is still 
in its initial stage. Many supplementary investigations are 
to be carried out. It may be that I am wrong, or that my 
conclusions have been made too rapidly. Your opinion on 
these matters will be of great interest to me. 


Professor Carlstrém’s paper was as follows : — 


Deficiency Diseases, Particularly Acetonaemia in Cattle 


In the present paper I propose to deal with aceto- 
naemia in cattle, but also to refer briefly to other diseases 
associated with lactation. 

The Swedish veterinarian J. Ekelund introduced the 
term ‘‘ lactation diseases ’’ for the three metabolic disorders 
which are most common in cows in association with parturi- 
tion and lactation, namely, puerperal paresis, puerperal 
acetonaemia and puerperal haemoglobinuria. He was of the 
opinion that they were aetiologically connected with abnor- 
mally high milk yield. Besides the natural purpose of pro- 
viding nourishment to the young, milk is an important 
article of food for man, and we strive, therefore, to increase 
the yield by selecting suitable breeding stock and by pro- 
viding milk-producing rations. The sucking calf requires 
only about 2 to 7 litres of milk per day, but it is not unusual 
for cows at the height of lactation to produce three times 
this quantity or more. We must be prepared to pay the 
penalty for this offence against nature. With ihe increased 
demands on the udder the incidence of acetonaemia and 
puerperal paresis, which occur particularly in cows with 
high milk yields, has increased considerably and the charac- 
ter of the conditions has become more severe. This is 
evident, for instance, from the facts that intravenous cal- 
cium therapy and insufflation of the udder, which formerly 
were applied with great success in pareses, now appear to 
fail in an increasing number of cases, and that acetonaemia, 
which formerly occurred principally in districts where nutri- 
tional deficiency was common, and on small farms with 
badly cultivated ground (‘‘small-farm acetonaemia ’’} 
where it had a favourable course, now appears frequently 
in the best agricultural districts in Sweden (‘‘ estate 
acetonaemia ’’) and often has a severe course, in many 
cases terminating in death. 

Acetonaemia in cattle is characterised by an abnormal 
accumulation of acetone bodies in the blood and tissues. 
An increased production of these bodies (3-hydroxybutyric 
acid, aceto-acetic acid, and acetone) may occur in associa- 
tion with abnormally high blood-sugar (diabetes mellitus), 
or when the blood-sugar level is normal or low. The latter 
‘ is found principally in cattle and sheep, which seem to have 
a marked tendency to ketosis. In both cases the increased 
production of acetone bodies is associated with inadequate 
utilisation of carbohydrates, which results in increased 
utilisation of fat. As 6-hydroxybutyric acid and aceto-acetic 
acid are normal intermediary products in the metabolism of 
fats, it is natural that their formation should increase under 
abnormally increased breakdown of fat. Moreover, 
for reasons which as yet are not quite clear, the finai 
oxidation of acetone bodies requires adequate simultaneous 
combustion of carbohydrates, ‘‘. . . the fat must be burnt 
in a fire of carbohydrates.’’ 

In diabetes mellitus the metabolism of carbohydrates is 
disturbed by reduced production of insulin, with the result 
that the break-down of fat takes place with abnormally 
increased formation of acetone bodies. Abundant fat is 
transported from the fat depots to the liver, where the first 
phase of the break-down takes place. This accounts for 


the fatty infiltration of the liver which is generally present 
in diabetic acidosis. 

In puerperal acetonaemia in ruminants the blood-sugar 
leve! is normal or in many cases low. The fatty infiltration 
of the liver is as marked as it is in diabetic acidosis. What 
then is the cause of acetonaemia in ruminants? Before 
dealing with this question I will discuss the conditions under 
which it appears, with special reference to cattle. 

In cattle we can distinguish between secondary and 
primary acetonaemia. Many factors contribute to the 
development of secondary acetonaemia, and in practically 
every case partial starvation, from various causes, is one 
of them. The most common cause of secondary 
acetonaemia is perhaps traumatic dyspepsia. Between 
January and June, 1949, we treated at the medical clinic 
in Stockholm nine cases of acetonaemia following 
parturition. Three of these nine cases had traumatic 
dyspepsia, which shows the importance of this disease as 
a primary cause of acetonaemia. As is well known, 
dyspepsia is always attended by relative or complete loss 
of appetite and it is generally considered that the 
acetonaemia is due to starvation, and could therefore be 
described as ‘‘ starvation acidosis.’’ To study this question 
I kept a series of healthy cattle in a state of complete 
starvation in order to ascertain to what extent this would 
cause an increase in the acetone content in the urine The 
result was that in non-lactating cows there was little or no 
increase in the acetone concentration in the urine. On low 
lactation I was able to demonstrate some increase, although 
relatively slight—up to 50 mg. per litre of total ketones, 
according to Engfeldt’s method; on high lactation imme- 
diately after parturition the increase was more marked, 
although it did not reach the same level as in spontaneous 
puerperal acetonaemia. It should be _ mentioned 
that in mild cases acetonaemia disappears spontaneously, 
despite the relative or complete loss of appetite. Thus, it 
is evident that starvation as such cannot be the sole cause 
of acetonaemia in cases of traumatic dyspepsia. Other 
causes are infectious diseases such as metritis, mastitis, 
tuberculosis and diseases of the digestive organs, where 
there is reason to suspect that an intoxication (by bacterio- 
toxins or abnormal products of digestion) would interfere 
with the normal metabolism of carbohydrates. 

However, when we speak of acetonaemia in cattle, we 
do not refer to the secondary but to the primary ketosis, 
which appears a few days to some weeks (mostly 14 to 28 
days) after parturition, the so-called ‘* puerperal 
acetonaemia.’’ This is not associated with previous starva- 
tion, but is more likely to appear on over-feeding in pre- 
viously healthy animals. It is this disease that is the great 
problem and that causes heavy losses in the milk-producing 
stocks in Sweden and, judging from the literature, in many 
other parts of the world. It was formerly regarded as 4 
simple deficiency disease, because the conditions under 
which it appeared gave reason to suspect the composition 
and the quality of the rations. As the disease now appears 
extensively in well-fed and, above all, high-producing 
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stocks, we are forced to reconsider the question of its origin. 

With regard to ‘‘ small-farm acetonaemia’’ it was 
formerly found that some animals in the herd were particu- 
larly predisposed to the disease. The ‘“‘ estate 
acetonaemia ’’ shows an increasing tendency to affect 
several members of the herd, although individual disposi- 
tion still seems to be of some importance. In other words, 
predisposition to the disease apparently tends to occur in 
an increasing number of animals. It may be said, by way 
of speculation, that with high milk-yield, which has been 
achieved partly by selection of high-producing animals, has 
come an increased disposition to acetonaemia. 

Like many deficiency diseases in herbivora, ‘‘ small-farm 
acetonaemia ’’ appears almost exclusively during the latter 
part of the stall-feeding period and practically never during 
the pasture season. ‘‘ Estate acetonaemia,’’ on the other 
hand, appears also during the early part of the stall-feeding 
period. I have observed widespread outbreaks of the 
disease immediately after the end of the pasture season. 

As is evident from the name, ‘‘ small-farm acetonaemia ’ 
appears principally on small farms, particularly in 
nutritionally poor districts where the ration is unvaried, 
consisting mainly of inferior hay, straw and mixed groats, 
although the quantity of the feed is often sufficient to assure 
a relatively high milk production. ‘‘ Estate acetonaemia ”’ 
appears in large herds with rational feeding balanced for 
milk production and occurs now in different parts of 
Sweden. 

The frequency of the diseases, especially of ‘‘ small-farm 
acetonaemia,’’ varies from year to year, and seems to be 
particularly high in years when the quality of the straw is 
inferior. ‘‘ Estate acetonaemia ’’ is relatively independent 
of the quality of the straw and it is often difficult to find 
any qualitative error in the ration. AIV food, roots and 
molasses are often contained in the rations. Technical 
errors, on the other hand, such as high-plane feeding imme- 
diately before and after- parturition, are remarkably 
common. 

THE SYMPTOMS OF ACETONAEMIA 


The symptoms are similar in the different forms of the 
disease. The first signs are poor appetite and reduced milk 
production. In mild cases these symptoms are not very 
marked, and may be so slight that they escape the owner’s 
notice. I have seen several cases in which the disease was 
not discovered until the whole herd had been systematically 
examined. For example, a cow had fallen ill with marked 
symptoms of acetonaemia, whereupon the urine of the other 
animals which had calved recently (three) was examined. 
In the case of one cow which had calved about a fortnight 
before, the acetone content of the urine was fairly high, 
150 mg. per litre. On closer enquiry it was learnt that, 
actually, she had not shown normal appetite for groats 
during the previous few days. She was in very good con- 
dition, and evacuation was normal. On treatment with 
extract from the adrenal cortex the acetone concentration 
in the urine was reduced to about 50 ing. per litre, her 
appetite became normal and milk production increased from 
17 to 20 litres per day. 

In nearly all cases the appetite for concentrates (groats) 
is lowered first, then the appetite for hay, and lastly for 
straw. When they have lost appetite for all other food 
afflicted cows will often eat straw contaminated with urine 
and faeces. 

The milk yield decreases steadily; in severe cases it may 
drop to 2 to 3 litres per day. These cases recover spon- 
taneously, despite the starvation, probably because of the 
marked fall in milk production. In other cases the sick 


cows will produce up to Io to 15 litres a day, despite other 
fairly severe symptoms. These cases, however, do not 
recover spontaneously, at least not until the milk produc- 
tion has dropped further. This applies particularly to very 
high-producing cows, and is thus typical of “‘ estate 
acetonaemia.”’ 

At an early stage of the disease the faeces are dry and 
flaky, and smooth because they are covered with mucus; 
at a later stage they have the appearance of small balls 
mixed with mucus; at a very advanced stage there is 
diarrhoea. These digestive symptoms are typical, and I 
am of the opinion that they are absent only in very mild 
cases or in cases where the owner has given the animal 
some cleansing food, or purgatives, such as molasses, 
Glauber’s salt or sodium phosphate. One of the first signs 
of recovery is that the evacuation becomes normal without 
purgatives. Already at an early stage of the disease the 
flanks become hollow and the animal loses flesh. The early 
symptoms are very importani as a means of distinguishing 
the condition from those diseases of the digestive tract that 
are attended by secondary acetonaemia, above all traumatic 
dyspepsia. 

In most cases the animals show marked depression, and 
walk with a limp, sometimes even staggering, gait. In 
some cases there are signs of spasms, e-g., slight mastica- 
tory spasm in association with increased secretion of saliva. 
Salivation may also appear in the absence of spasms, in 
some cases in association with an intense desire to lick any- 
thing within reach—themselves, another cow standing near, 
or the stable equipment. According to the French authors, 
G. Lesbouyries and A. Charton, this is a sign of hypogly- 
caemia. I have found that these symptoms are noi relieved 
by treatment with glucose, but that vitamin-B therapy has 
a good effect in many cases. Therefore, I consider that 
they are evidence of a reduction in the power to utilise 
carbohydrates, comparable with that occurring in poly- 
neuritis due to avitaminosis. 

The increased content of acetone bodies in the blood and 
urine requires no further comment, but it should be men- 
tioned that although they are always present a distinct 
positive result to Legal’s test does not necessarily signify 
that the cow is ill as a result of primary acetonaemia. In 
high-producing cows an acetone concentration of up to 
100 or 150 mg. per litre in the urine is not unusual in 
apparently healthy animals. In my opinion this is evidence 
of disturbances in the métabolism of carbohydrates and fat, 
even if it does not give rise to distinct symptoms. I would 
also like to stress the fact that treatment which has a good 
clinical effect in other respects does not always reduce the 
content of acetone bodies in the urine immediately. In 
many cases the decrease occurs slowly over two to four 
days after the treatment. From this I have concluded 
that it is not the acetone bodies as such, but the general 
metabolic disturbances, that produce the essential 
symptoms. 

THE AETIOLOGY OF PUERPERAL ACETONAEMIA 

It is maintained that the increased production of acetone 
bodies in puerperal acetonaemia is due to increased break- 
down of fat, which is attributable to disturbed metabolism 
of carbohydrates, particularly sugar. Under these circum- 
stances the fat reserves of the body are utilised. Some of 
the fat is transported to the udder to be converted into 
milk fat, some to the liver, where it is converted into com- 
pounds utilised for energy purposes in the organism and 
for the production of milk sugar. In the conversion 
of fat into sugar and in the burning of fat, acetone bodies 
are formed as intermediary products and if they are 
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formed faster than they can be oxidised excessive amounts 
appear in blood and urine. 

Generally it has been considered that the increased con- 
version of depot fat is due to lack of carbohydrates 
in the food. Several facts, however, indicate that 
the essenital cause of primary acetonaemia is not an 
inadequate amount of available carbohydrate as such, 
but the inability of the organism to utilise it properly. 
Thus it is not always possible to prevent or cure 
the disease by adding sugar and starch to the ration, 
and the conditions under which ketosis generally occurs 
cannot be said to involve carbohydrate deficiency in the 
ration. Feeds consisting of only hay and groats favour the 
appearance of acetonaemia, whereas oil-cakes which are 
rich in proteins do not. In the pasture season, when the 
food is rich in proteins, acetonaemia rarely appears. 

Another fact which indicates that the cause of puerperal 
acetonaemia is a disturbance in carbohydrate metabolism 
as a result of the inability of the organism to transform and 
utilise carbohydrates in the ration is that in some forms of 
the disease, especially ‘‘ small-farm acetonaemia,’’ treat- 
ment with vitamin B, (thiamin) alone without alteration 
of the ration has a markedly beneficial effect. And the 
importance of vitamin B, is just its influence on the meta- 
bolism of carbohydrates. In most cases, however, 
avitaminosis is probably not the cause of acetonaemia. 
This is evident from the fact that the content of pyruvic 
acid (and citric acid) in the blood is lower than normal. In 
B, avitaminosis the pyruvic acid concentration is higher 
than normal. The favourable effect of vitamin B, should 
therefore be attributed to its stimulation of the carbohydrate 
metabolism in general. In some instances, however, the 
condition seems to be complicated by a B,-avitaminosis, and 
the pyruvic acid concentration in the blood is high. 

In severe cases of acetonaemia, especially in ‘‘ estate 
acetonaemia,’’ the effect of vitamin B, is insiginficant. The 
primary cause of the metabolic disturbance in this case 
must therefore be deficient functioning of some other 
mechanism which influences carbohydrate metabolism. 
The phosphorylation of sugar is necessary for its absorp- 
tion, for the depositing of glycogen in the liver, and for the 
combustion of sugar in the organism. Many facts indicate 
that such intermediary processes are disturbed in 
acetonaemia. 

The inorganic phosphorus in the food enters the organic 
phosphate metabolism by means of catalyzers involved in 
phosphorylation. In diabetes mellitus insulin deficiency 
causes a disturbance in the phosphorylation processes with 
subsequent hyperglycaemia and  acetonaemia. In 
acetonaemia in cattle there is no insulin deficiency. The 
phosphorylation system, creatine-adenosintriphosphoric 
acid (Cr-ATP), is another important mechanism used by 
the organism. It is indispensable for the absorption and 
oxidation of sugar and the synthesis of glycogen, and 
disturbances in these processes are typical of acetonaemia. 
For this reason I have tried to treat the disease with Cr- 
ATP. The result has been satisfactory, and many veter- 
inarians in Sweden consider that this method of treatment 
is the best that has been proposed up to now. One intra- 
venous injection of glucose roo g. and Adynol (Cr-ATP), 
8 to ro ml. in $ litre of water, often relieves the symptoms 
immediately. In many cases there is prompt recovery 
after intravenous injection of Adynol without glucose, but 
I cannot recommend this because the technique is rather 
complicated. 

In collaboration with physicians I have studied the aetio- 
logy of rheumatoid arthritis in man. Like acetonaemia, 
this disease is attended by a low concentration of pyruvic 


acid and citric acid in the blood and responds favourably 
to Adynol (Cr-ATP). In our opinion this indicates that 
the metabolism of carbohydrates (and of proteins) is re- 
duced in rheumatoid arthritis, and that this is an important 
factor in the aetiology of the disease. For several reasons 
we feel justified in advancing the hypothesis that the slow 
carbohydrate metabolism can be attributed to reduced 
function of the adrenal glands, the pituitary body or the 
sexual glands. With regard to the adrenal and the pitui- 
tary glands, this hypothesis is supported by the investiga- 
tions of Hench and others. 

As acetonaemia occurs during the puerperium, when the 
function of several of the endocrine glands is modified, and 
since, according to M. Vogt, ATP stimulates the adrenal 
cortex to increased function, I have tried to find out whether 
a disturbance in the function of the adrenal cortex could 
be the cause of the postulated disturbance of carbohydrate 
metabolism in acetonaemia. The hormones of the adrenal 
cortex are divided into two main groups, mineralo 
corticoids and glycocorticoids. The former regulate 
principally the balance of Na, K and Cl, the latter the 
metabolism of carbohydrates and proteins. When the 
function of the adrenal cortex is impaired, the Na and 
Cl ions in the blood decrease, and the K ions increase. 
The kidney threshold for Na ions is probably lowered, with 
an increase of sodium chloride elimination in the urine. 
Administration of Na _ ions prevents most of the 
symptoms of reduced function of the adrenal cortex. 
Extract of the adrenal cortex and desoxycorticosterone 
(D.O.C.) increase the Na and Cl concentration and reduce 
the K concentration in the blood, and, like Na Cl, eliminate 
the symptoms of cortical insufficiency. The effect of 
cortical hormones is more marked than that of sodium 
chloride. If acetonaemia were caused by adrenal cortex 
insufficiency, we should expect to find high K content and 
low Na and Cl content in the blood. 

I have examined the Na and K concentration in blood 
serum and the Cl concentration in blood plasma in some 30 
cows which had acetonaemia, and in healthy cows during 
different stages of lactation, especially in association with 
parturition. Here I shall deal only with the variations in 
the K concentration, which showed the most typical 
changes. Normally, the K concentration in serum varies 
between 20 and 26 mg. per cent., the highest values 
being often recorded on the days immediately before and 
after parturition. In some cases the K concentration fell 
about 14 days after calving, and rose again within a short 
period, with a slight increase of the acetone content in the 
urine as the only sign of disease. In acetonaemia the 
concentration of potassium was lower than normal (between 
14 and 20 mg. per cent.) and reached normal values on 
recovery. This phenomenon was observed in all the cases 
with the exception of one, in which the K concentration 
during the illness rose to 40 mg. per cent. and returned 
to normal on recovery. 

Injection with Cr-ATP caused a rise in the K 
concentration in the blood, which was demonstrable afier 
an hour. The increase in the K concentration was 
still more marked after administration of extract from 
the adrenal cortex and D.O.C. The Na ions in the blood 
serum showed no remarkable change. 

The position may be summarised by saying that in 
acetonaemia the potassium concentration in blood serum is 
lower than normal, and that, generally, the severer the 
case the lower the K concentration. The K concentration 
in the blood rises on spontaneous recovery and after treat- 
ment with Cr-ATP, adrenal cortex extract or D.O.C., 
which also have a beneficial effect on the condition. Good 
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results of D.O.C. therapy in acetonaemia have also been 
reported by M. Vanderplassche. 

According to observations on other animals and on dis- 
turbances in the function of the adrenal cortex in man, a 
reduction: of the potassium concentration in the blood should 
be evidence of increased function of the adrenal cortex. On 
the other hand, adrenal cortex extract and D.O.C. induce 
a rise of the potassium concentration in cases of acetonaemia 
with simultaneous improvement of the condition. The effect 
on healthy cattle is slightly irregular. I must, therefore, 
interpret the change in the function of the adrenal cortex 
in acetonaemia as evidence of reduced activity. This con- 
clusion is borne out by the fact that in acetonaemia there 
is an increase in the number of eosinophile leucocytes 
amounting to 15 to 40 per cent., and an increase of up to 
60 to 80 per cent. in the number of lymphocytes, whereas 
the number of neutrophile leucocytes is low, in many cases 
between 2 and 10 per cent. In puerperal paresis, on the 
other hand, the neutrophile leucocyte count is high, , often 
between 50 and 70 per cent., and in most cases the number 
of eosinophile leucocytes and lymphocytes is low, which 
would indicate increased function of the adrenal cortex. In 
some cases of puerperal paresis, however, I have also found 
a large number of eosinophile leucocytes and lymphocytes 
and relatively few neutrophile leucocytes. These questions 
are being further investigated. 

It is understandable that the balance between the K and 
Na ions in the blood may be maintained in different ways 
in herbivora and carnivora, because the amount of potas- 
sium and sodium contained in the food differs for these 
two animal groups. Prime hay contains about 24 g. of 
potassium per kg. of dry weight and only 2:3 g. of sodium, 
whereas meat contains about 47 g. of potassium and 
122 g. of sodium per kg. of dry substance. Vegetable 
food is generally very rich in potassium, whereas animal 
food is rich in sodium. Another remarkable fact is that 
food substances which are known to produce acetonaemia 
are relatively poor in potassium, whereas food substances 
which do not have this effect are very rich in potassium. 
This will be seen from the following data showing the K 
and Na concentration in various rations. 








Prime hay perkg. of dry substance about 24-0g. of K and 2-3 g. of Na 








Ordinary 

grass hay a ‘i »  18-0g.,K , 1-9g.,, Na 
Marsh hay “ ‘i » I13g.,K , O6g.,, Na 
Oat groats aa ae % 5Og., K , 1-4g.,, Na 
Soya and 

coconut cakes ,, ” »  183g.,K , 2°7g., Na 
Wheat bran m ‘ » I3-7g.,K , 1I-7g.,, Na 
Pasture clover _,, pa »  37°0g.,K , 3-0g.,, Na 
Pasture 
timothy - * » 27O0g.,K , 2°5g., Na 
Poor quality 
pasture a * » 13-0g.,K , 1-5g.,, Na 
A.LV, % ” » low potassium and sodium 

concentration. 
In stocks where ‘‘ small-farm acetonaemia ’’ occurs the 


tation generally consists of hay which is often of poor 
quality, and groats. These food substances have a low 
potassium content, whereas high quality pasture, which pre- 
vents the appearance of acetonaemia, is rich in potassium. 
It is reasonable to presume that in herbivora the potassium 
concentration of the blood cannot be kept at a sufficiently 
high level if the feed is relatively poor in potassium, and 
especially if the regulating mechanism is out of order. 

As mentioned in the foregoing, oral administration of 
sodium salts eliminates the symptoms of cortical insuffi- 
ciency after experimental removal of the adrenal glands in 


animals and in certain spontaneous disease conditions in 
man. In these cases the Na concentration in the blood is 
low. Therefore, administration of potassium salts would 
reasonably be expected to have the same effect when the 
K concentration in the blood is low, in so far as this is due 
to a disturbance in the function of the adrenal cortex. It 
has actually been found that intravenous injections of KCl 
(about 15 g. in 5 per cent. solution) do have a beneficial 
effect on the course of acetonaemia. In some cases one 
injection has induced almost immediate improvement with- 
out any other forms of therapy. 

On the basis of the result of the present investigations I 
have advanced the following hypothesis concerning the 
aetiology of puerperal acetonaemia : — 

The function of the adrenal cortex is controlled by the 
pituitary body, in that a hormone from the anterior 
pituitary lobe, ACTH (adrenocorticotropic hormone), stimu- 
lates the adrenal cortex to increased secretion of corti- 
costeroids. ACTH, however, is intimately related chemi- 
cally to prolactin (personal communication from Dr, Fr. 
Poulsen), which activates lactation and, like ACTH, is 
produced in the anterior pituitary. High lactation is de- 
pendent on abundant production of prolactin, which pre- 
sumably involves reduced production of ACTH. The re- 
sult is reduced function of the adrenal cortex with con- 
sequent disturbance in the metabolism of carbohydrates— 
reduced production of glycogen with increased production 
of acetone bodies. The reduced function influences also 
the balance of alkali salts (Na and K) with a reduction of 
the potassium concentration in the blood and, at least in 
the beginning of the disease, diuresis occurs as a result of 
increased elimination of alkali salts (pale urine). 

According to this theory, it is possible to argue that 
acetonaemia is both a deficiency disease and a hereditary 
disease. The hereditary disposition is a result of the selec- 
tion of high-producing breeders, which means that the 
pituitary body is capable of producing abundant prolactin. 
This involves reduced production of ACTH. The deficiency 
symptoms are caused by a dietetically unsuitable composi- 
tion of the ration (S. Hoflund and H. Hedstrém), with 
disturbances in rumen digestion and also in the production 
of those substances in the rumen that are of importance in 
the metabolism of carbohydrates. Further, any food which 
is deficient in those vitamins and enzymes that influence 
carbohydrate metabolism is in all probability likely to 
provoke the appearance of acetonaemia. Finally, if this 
conception is accurate, a low potassium concentration in 
the food would give rise to deficient function of the adrenal 
cortex with reduced power to utilise and convert the carbo- 
hydrates in the food. 

In conclusion, a few words may be added on the con- 
nection between acetonaemia and puerperal paresis in cattle. 
It is a well-known fact that in association with parturition 
and lactation in cattle pathological conditions appear which 
may be regarded as transition forms between acetonaemia 
and puerperal paresis, with relatively normal calcium con- 
centration in the blood (8 to 10 mg. per cent.), slight 
acetonaemia and symptoms of paresis. Ordinary treatment 
has no satisfactory effect in these cases. In many of them 
the potassium concentration in the serum is low, and calcium 
therapy or insufflation of the udder combined with intra- 
venous injections of KCl have been found to be effective. 
In some cases where calcium therapy has failed, administra- 
tion of hormones from the adrenal cortex has also had the 
desired effect after a few hours. Some veterinarians in 
Sweden have earlier treated such cases with Adynol (Cr+ 
ATP) and calcium, and obtained relatively good results. 
Judging from the observations made hitherto, combined 
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treatment with calcium and potassium, or calcium and 
cortical hormones, seems to give better results. About 15 g. 
of calcium chloride and 25 mg. of D.O.C. are the usual 
doses. Further investigations are required to ascertain 
whether this treatment also has a beneficial effect in those 
cases where the potassium concentration in the blood is 
normal or slightly high. 

A more detailed report of these investigations will be 
given later. 
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ENGFeELpT, N. O. 
Hencu, P. S., and others. 


Discussion 


The CHAIRMAN now called upon Mr. R. H. Smythe, 
M.R.C.V.S., of Nottingham, to open the discussion. 


Mr. R. H. Smytue: I was very pleased when I was invited to open 
the discussion on Professor Carlstrém’s paper in co-operation with 
Dr. Homes, and I was particularly happy later when I met Pro- 
fessor Carlstrém in Nottingham and was privileged to spend two 
delightful evenings in his company, during which time we prac- 
tised conviviality and theorised on the subject of acetonaemia. 

Professor Carlstrém, as you are all aware, is known the world 
over as a very clever scientist and veterinarian. My friend Holmes 
has spent a number of years in research work on acetonaemia and 
is regarded as one of our British authorities. I -am still a little 
uncertain as to why I myself am here or what claims I have to 
any knowledge of the subject unless it may be that I am regarded 
—as I fondly hope I may be—as a typical British practitioner with 
an odd bee or two in his bonnet. 

In his paper the essayist has confined his remarks almost ex- 
clusively to the puerperal form of the disease, which he terms 
primary acetonaemia, in contrast with the secondary type which 
apparently he considers to be the result of starvation, in the 
majority of cases. I will agree with him that fasting does cause a 
marked fall in blood sugar in the ruminant, but I remember very 
well the countless cases of acetonaemia which occurred in our pre- 
First World War days which were associated with the overfgeding 
so general in those times when the bovine menu was far more 
varied and a great deal more luxurious than it has been since 
or ever will be again. Those cases were the backbone of many 
country practices, and although they were grouped together under 
the title “ indigestion,” they were, nevertheless, true cases cf 
acetonaemia and the sole reason for our failure to diagnose them 
as such was because, at that time, we had never heard of 
acetonaemia, we were not interested in ketones or hormones, and 
we had such a profound belief in the virtues of Epsom-salt and 
treacle that further research was considered mere waste of time! I 
would not agree that puerperal acetonaemia was the most common 
form of the disease in this country, although I realise that it may 
have a far greater significance in that of the essayist. Nor do I think 
that the condition should be stressed too greatly as affecting rumin- 
ants, nor again is it confined to the female of the species. In days 
gone by it was common in bullocks, stall-fed on roots and straw, 
and it was not unknown in the bull. 

When your wife fondly cuddles the recently weaned dachshund 
puppy which you bought for her birthday and says, “ Oh, darling, 
hasn’t little Greta a heavenly puppy smell?” you can answer in 
one of two ways, either of which will be correct. If. unfortunately, 
the days of romance are past, you may answer, “ That smell you 
consider so delightful is due to the fact that Greta’s urine is 


impregnated with aceto-acetates, various butyrates and a consicer- 
able quantity of acetone, the result of your being so foolish as 
to feed it so early in its infancy upon an almost entirely carbo- 
hydrate diet when it should be receiving milk and raw protein.” 
If you are sensible or only still honeymooning, you will probably 
answer instead, “ Yes, sweetheart, and doesn’t the smell remind 
you of a nice, juicy, freshly cut melon? ” Acetonaemia is also very 
common in the small boy, particularly after the Christmas party; 
in big, strong men who have been celebrating well rather than 
wisely and in those whose occupation results in irregular meals, 
rapidly consumed. I have not met with it in the horse, but in the 
ewe it is frequently associated with pregnancy toxaemia. Many 
of you who call upon stout lady clients in the course of your 
professional rounds may occasionally have observed a_ sweetish, 
sickly smell which pervades the whole house. This is not usually 
the odour of sanctity, but more frequently it represents a regu!ar 
daily output of acetone, the result of a debilitated metabolism on 
the part of the fair lady, associated with a fatty liver; not infre- 
quently this is also complicated by an unwise belief in the 
medicinal merits of Holland’s gin. So much for the animals chiefly 
affected. Let us pass on now to a consideration of acetonaemia 
and its causes, so far as they can be ascertained in the light of 
our existing knowledge. 

Acetonaemia, in itself, is not a disease but an everyday con- 
dition which may become exaggerated by abnormal stress and 
environment until it becomes clinical. In puerperal acetonaemia, 
an additional strain is set up by the existence of a genetic tendency 
to superlactation without a corresponding improvement in_ the 
capacity of the pituitary and cortical output, sufficient to enable 
the animal to cope with the demand. Ketones are normal pro- 
ducts in the catabolism of fatty acids and, in the ordinary course 
of events, would be oxidised to carbon dioxide and water. Unless 
the simultaneous oxidation of glucose can take place, the ketone 
substances accumulate in the blood and tissues and are excreted 
in the urine, providing an odour which can also be detected in 
the milk and in the breath. As two of the ketone substances are 
acid, they carry with them a certain amount of fixed base and so 
acidosis may develop. Aceto-acetic acid is, moreover, a toxic sub- 
stance when present in the body in excess. 

One of the chief causes of acetonaemia in ruminants 
accelerated fat metabolism resulting from an effort on the part of 
the body to meet its energy needs under conditions invoving a 
deficiency of carbohydrate in the metabolic mixture. The greater 
the deficiency of carbohydrate, the greater is the amount of fat to be 
broken down. Although there is a glucose shortage, there is not 
necessarily any decrease in the ability to oxidise glucose. It is not 
associated with the diabetic syndrome in ruminants as it is so 
in man. The clinical symptoms of advanced ketosis depend 
upon three causes :— 

(1) Toxic effect of aceto-acetic acid, produced in excess during 
the conversion of fatty acids by the liver. 

(2) Hypoglycaemia, in most cases. 

(3) Fatty infiltration of the liver with impairment of function 
of that organ. 

To these Professor Carlstrém has added other possible causes, 
chief of these being failure of the adrenal cortex to provide suff- 
cient essential hormone for the body’s needs—-and I am of the 
opinion that, by this observation, he has made a very valuable 
contribution to our knowledge. One is also intrigued by the 
essayist’s statements concerning K concentration in the blood and 
the conversion of inorganic phosphorus from the food into organic 
phosphorus in the body by means of catalyzing agents. ‘Three 
observers, Theiler, Green and Du Toit, have shown that a rela- 
tively high ratio of K to Na in the blood is not productive of 
specific disease, but it is to be presumed that they were experiment- 
ing with animals possessing normal pituitaries and adrenals and 
not with post-parturient bovines. Neilsen and his co-workers found 
that the adrenal cortex was, in some way, concerned with the 
metabolism of sodium, potassium and chloride in the organism 
As opposed to the findings of Professor Carlstrém, they found that 
adrenalectomised animals showed a low level of sodium and 
chloride and a high level of potassium in the blood. On the other 
hand, cats from which the adrenals have been removed may be 
kept alive indefinitely by injections of an aqueous extract of the 
cortex, but it has been shown that they are very sensitive to any 
changes in the potassium level of their blood. 
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Liddell and his fellow workers, experimenting with sheep, found 
that certain types of neurosis were alleviated by cortical hormone, 
which suggests the possibility of nervous compiications sometimes 
being associated with a cortical hormone deficiency. ° 

As I mentioned earlier, a great number of the cases exhibiting 
acetone bodies in the urine, which we may diagnose in practice, 
are not intimately connected either with parturition or heavy 
lactation. Certainly, a large percentage of such cases disappeared 
when bovine «austerity was first introduced. 

As far back as 1915 the late Oscar Stinson, among others, drew 
attention to the fact that excess ketones could be found in the 
uriné of a large percentage of dairy cows which showed no clinical 
signs of ketosis and that urine testing could be very misleading 
as an aid to diagnosis. 

1 am often struck by the fact that after demonstrating to the 
attendant the obvious breath odour of a sick cow, he not infre- 
quently smells the breath of its neighbours and finds that they, 
too, have similar characteristics, although they appear quite well, 
which may be quite disconcerting. The inference is that a number 
of cows, living under the same conditions, may all be suffering 
from inadequate utilisation of carbohydrates and an abngrmally 
increased breakdown of fat, resulting in the presence within their 
tissues of acetone bodies, as yet unoxidised. Why, then, are not 
all these animals exhibiting clinical symptoms? 

In stall-fed cattle, during the winter, the blood sugar level drops 
week by week until the spring, when it reaches a dangerously low 
level. In fact, cattle turned out to graze in the spring of the year 
may have reached a stage when change of feeding fails to remedy 
the conditions in time and clinical symptoms may appear whilst 
the animals are actually at pasture. In puerperal acetonaemia, 
Professor Carlstrém points out the probable part played by the 
adrenal cortex. It is known that this structure secretes at least 
three hormones and that some, at any rate, of these are activated 
by the adrenotropic secretion of the anterior pituitary. One of 
these hormones, cortilactin, is associated with lactation and in 
many ways resembles prolactin in its action. As the essayist has 
rightly pointed out, the pituitary is a seriously overworked organ, 
especially in the modern high-yielding cow, and it is becoming 
increasingly evident that pituitary inefficiency is at the root of a 
large number of our troubles in cattle practice, quite apart from 
mere infertility. 

It is quite reasonable when one studies the results of adrenalec- 
tomy to consider that a deficiency of cortical hormones may 
produce a condition indistinguishable from acetonaemia, which is 
fully in accordance with Professor Carlstrém’s theory. 

Dukes’ “Physiology” gives the following description of the 
effects of complete removal of the adrenals: - 

“For a day or two there is little evidence of any disturbance. 
Then the appetite fails, the rectal temperature falls and muscular 
weakness appears. The basal metabolism is lowered, the glycogen 
stores are decreased and the blood sugar is reduced. Muscular 
weakness is increased, blood pressure is lowered and death soon 
follows.” 

In spite of the fact that this picture is complicated by extirpation 
of both cortex and medulla, the general picture much resembles 
that of acetonaemia. 

These symptoms, moreover, can be overcome by the injection of 
an aqueous extract of the adrenal cortex. 

It is interesting to note that lack of cortical hormone causes 
damage to the tubules of the kidneys and results in rapid excre- 
tion of sodium chloride and water. 

Professor Carlstré6m has also drawn attention to the importance 
of vitamin B, and to its influence on the metabolism of carbo- 
hydrates, and no doubt he would include other vitamins of the B 
complex which are synthesised in the rumen. 

Before we discuss the conditions associated with the production 
of such vitamins, let us first consider the life which our patient 
has been forced to endure and let us not forget that whenever we 
subject any type of animal to physical stress to which it is not 
adapted we have to stoke it up with fuel which Nature never 
intended it to consume. 

Acetonaemia is 2 man-made condition and is almost urknown in 
cattle on free range throughout the year. The cow may be regarded 
as a perambulating silo. In her earliest days she was an easy prey 
for wild beasts, so she developed the herd instinct. A large 
number of animals, consorting together, needed a_ considerable 
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grazing area which could only be reached by travelling long 
distances. This also entailed irregular and hurried feeding periods 
and the survival of the fittest necessitated the provision of some 
method of storing food until it could be masticated leisurely. As 
a result the ruminant emerged triumphant, but the triumph has 
become a little frayed by the friction of modern environment. 

In the areas where the original cattle grazed water was not a.ways 
plentiful and feeding operations were necessarily hasty, and carried 
on under the watchful eyes of sentries. (The weaker and more 
nervous animals were thrust to the outside and, being nervous, gave 
warning of approaching enemies.) ‘The cows fed in the carly 
morning, retired to the high ground as the sun went down and 
before doing so drank copiously, probably once only during the 
day. This has produced an animal needing a considerable amount 
of exercise, about two hours’ grazing during the day, one long 
draught of water and the rest of the day to ruminate. She should 
produce a calf a year and provide only enough milk to satisfy its 
needs. 

In place of this, what do we find? The modern cow stands in 
chains on a patch of cement, without exercise for four consecutive 
months; feeds all day on proprietary foods of dubious composition 
as regards protein content, mineral ba'ance and vitamin sufficiency, 
with the addition perhaps of dried grass or hay of uncertain quality, 
which she washes down with frequent sips of water from a metal 
bowl. 

Any other animal but a bovine, transferred from the wilds to 
a zoo and kept under such unnatural conditions, would promptly 
die and the owners would undoubtedly be prosecuted for cruelty. 

To add to her misery, she is expected to produce not only her calf 
and the milk required to rear it, but also a milk surplus, sufficient to 
supply the needs of a street of houses. The fact is that the modern 
cow is in a stage of evolution. ‘The specimens existing to-day are 
those survivors which are still able to maintain their existence but 
unfortunately have not yet fully acquired the ability to fulfil the 
demands made upon them by mankind. The process of evolution 
is retarded by our efforts to bolster up the failures and by our 
attempts to breed from the unfit, but we have the satisfaction of 
knowing that probably our great great great grandchildren, if 
mankind has not by then succeeded in its purpose of se!f-annihila- 
tion, may possess a species of ruminant capable of achieving the 
impossible. 

With reference io the importance of vitamin B, and its influence 
on carbohydrate metabolism, I would suggest that a deficiency of 
vitamin B, is the result of abnormal conditions obtaining with'n the 
rumen and of upsets of the bacteriological synthesis, resulting chiefly 
from human mismanagement. The rumen of the cow was designed 
to act as a chemical tank. If it be filled with the right ingredients, 
properly churned and kept at the right degrees of fluidity and 
temperature, it will establish a desirable bacterial flora and will 
synthesise suitable and necessary vitamins. | Completely mis- 
managed. it is capable of producing anti-vitamins, each of which 
possesses a structure similar to that of the vitamin which Nature 
intended to be produced, but unable to attach itself to all the 
appropriate points of action of the vitamin. Being thus unable to 
fulfil its functions, it displaces the true vitamin, and _ clinical 
symptoms arise attributable to deficiency. Other anti-vitamins in- 
hibit the development of necessary bactetia in the rumen and so 
a vicious circle is created, the results of which cannot be 
prophesied. 

Treatment.—In theory, at least, the immediate need is for an 
increase in the blood sugar. Glucose, injected intravenously, acts 
as a palliative but not as a cure. Its effects are transient and in 
a few hours after injection the blood sugar level may well have 
fallen below that existing at the time of injection. 

In past years, so-called “ indigestion” was treated with pounds 
of treacle or syrup poured down the throat, in company with 
Epsom-salt and ammonium carbonate. Most of those animals 
which did not succumb to drenching pneumonia survived, as 
probably they would have done if left alone, provided that 
traumatic lesions were absent from the reticulum. I do not think 
that traumatic reticulitis is a very great factor in the incidence of 
acetonaemia. In the light of Professor Carlstrém’s paper, one may 
now wonder whether the starvation arising from loss of appetite 
was the cause or the result of the obvious symptoms of acetonaemia. 

The natural cure of the condition we term acetonaemia is exer- 
cise and green fodder, but the troub!e usually appears during 
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seasons when green fodder is unavailable and weather conditions 
prohibit exercise. 

Vitamin A injection, hailed as a substitute for natural carotin, 
has turned out to be a failure in our hands. Neither has dried 
grass proved an efficient substitute. Some of our worst cases 
during the last two winters have occurred in herds fed largely 
on this material, which had been badly saved and possessed a 
low vitamin A content. Silage has not helped us a great deal. 
Good quality, well-saved hay is the best substitute for natural 
grass, but it is almost unobtainable on most small holdings, the 
owners of which, in the present time of high prices, are forced to 
buy a very inferior article. 

Exercise undoubtedly helps recovery and affected cattle are best 
turned into a covered yard by day and into a loose box by night, 
when available. The vitamin B complex may be provided in 
draughts of brewer’s yeast when this is obtainable, or if one is 
sufficiently fortunate to live within smell of a brewery. 

I am very interested in Professor Carlstrém’s injections of “Adynol,” 
which stimulates cortical output, and also in the injection of adrenal 
cortex extract. As one of the cortical hormones happens to be an 
androgen, is it possible that the injection of cortical extract, in 
excess, acts by depressing mammary secretion? Did Nature intend 
that it should act in this way against undue stress in the female? 
Has Professor Carlstrém experimented with injection of testo- 
sterone in the treatment of puerperal acetonaemia in the cow? I 
hope that the injections he has mentioned may soon be available 
to us for trial at a reasonable cost, and I trust sincerely that they 
may prove successful. 

As a clinician, I should have devoted a great deal more space 
to treatment, but my excuse is that there is so very little one can do 
in this respect. I have omitted to discuss several other lines of 
treatment which have been extolled by various practitioners, not 
because I have failed to try them but because I have not found 
them of any practical use. In addition, as so many cases recover 
spontaneously and death is rare, it is difficult to assess the value of 
any treatment. 

In conciusion, | wish once more to thank Professor Carlstrém 
for his interesting and instructive address. I hope that he has 
solved one of our mysteries and that the information he has passed 
on to us to-day will help us largely in our future treatment of 
acetonaemia in cattle. 

I sincerely hope that Professor Carlstrém’s visit to this country 
will afford him as much pleasure as it has afforded us. We ail 
feel deeply grateful to him for his very helpful contribution to 
this Congress. 
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Professor Carlstrém on his paper on bovine ketosis, a subject which 
is recognised as of great economic importance and one on which 
an increasing amount of research work is being carried out. 

Probably few deaths in the bovine in this country are due 
directly to ketosis, but it is an important cause of loss of milk 
yield and condition in dairy cows, particularly in the winter 
months. It is probably true to say that most affected cows would 
recover spontaneously and much of our therapy at present is 
somewhat empirical, to say the least. 

In Great Britain the incidence of ketosis appears to have in- 
creased during recent years. This may be due to the greater 
number of cows calving during the winter months following the 
demand for increased winter milk production. The condition 
certainly occurs here in herds on a high plane of nutrition. 

In the development of ketosis, individuality appears to be ex- 
tremely important. It is generally not a herd problem. Usually 
only a few cows in a herd develop ketosis and others, calving at 
the same time and under the same conditions of management, are 
not affected. There does seem to be an individual predisposition to 


the condition, particularly if an animal calves during the winter 
months for several years in succession. 

The seasonality in Great Britain appears to show some variation. 
Whilst the majority of cases occur in winter, particularly the 
January to March period, cases are not uncommon in summer and 
Allcroft (1947) reports that in the Channel Islands the highest in- 
cidence occurs during the summer months. 

Cattle and sheep do seem to have a marked predisposition to 
ketosis. Both these species possess a rumen in which bacterial 
fermentation of ingested carbohydrate precedes enzymatic digestion, 
Whilst the horse and rabbit are herbivorous, celluiose fermentation 
occurs at the posterior end of the alimentary canal in the caecum and 
colon. Consequently in these species carbohydrate is digested in 
a similar manner to the single-stomached animal and only material 
resistant to enzyme action is subjected to bacterial fermentation. 

I am not altogether in agreement with the statement of Professor 
Carlstr6m that “the final oxidation of acetone bodies requires 
adequate simultaneous combustion of carbohydrates.” I would 
suggest that the body can metabolise fat just as well in the absence 
of carbohydrate as when there is sufficient, but that when there is 
a deficiency of carbohydrate excess fat is broken down. Con- 
sequently excess products of fat catabolism, ketones, accumulate. 
Soskin and Levine (1946) state that “it is now well recognised that 
ketosis occurs under conditions in which large amounts of carbo- 
hydrate are being oxidised; and, indeed, it has been impossible 
to demonstrate any relation between the degree of ketosis and 
the rate of carbohydrate oxidation.” 

Acetonaemia is really only one symptom of a very complex 
syndrome, and whilst we recognise a clinical entity which we 
term “ ketosis” in the recently calved cow and the pregnant ewe, 
in which acetonaemia is one of the salient features, it can also 
occur as a symptom in other diseases, particularly those associated 
with impairment of appetite, such as in reticulitis. In my opinion, 
however, the acetonaemia is never so severe in these conditions 
as in the metabolic entity per se. 

Ketosis is usually associated with anorexia. In the bovine one 
of the commonest causes of lack of appetite is traumatic reticulitis. 
Udall (1943) states that “ advanced pregnancy is part of the history 
of at least 50 per cent. of cases of reticulitis,’ and in Liverpool it 
has been observed that the great majority of cases of reticulitis s/ow 
clinical symptoms within the period 14 days before to 14 days 
after parturition (Wright, 1950). This is also the period when 
ketosis develops. Hence the appearance of the two conditions to- 
gether may be incidental or the anorexia associated with the re- 
ticulitis may precipitate the onset of ketosis. 

In my experiments in an attempt to induce ketosis by fasting, a 
healthy heifer was kept without food for periods of up to four 
days at various times during pregnancy and after parturition. 
My results agree with those reported by Professor Carlstrém in that 
in advanced pregnancy and early lactation there was a greater 
excretion of ketones in the urine and a more marked rise in serum 
ketones, but nothing comparable to the clinical case. Following 
parturition, fasting resulted in a very rapid fall in milk yield. 
Possibly if the fall had not been so rapid the symptoms would 
have resembled those of clinical ketosis more closely. 

In my opinion the frequent occurrence of spontaneous resolu- 
tion, both in the clinical entity and in ketosis complicating some 
other disease, is due largely to the fall in milk yield which occurs 
to offset the reduced carbohydrate reserves and the reduced intake 
of food. 

Mariy apparently normal lactating cows in winter excrete acetone 
in the urine. Hence it is preferable to use milk rather than urine 
as an aid in diagnosis. 

As regards the symptoms of hypoglycaemia, experiments which 
I have carried out on the effects of insulin intravenously in the 
bovine indicate that reduction of the blood sugar level to 50 per 
cent. of the normal value does not produce any signs of abnor- 
mality. 

Acetone, when administered in large doses by mouth, does not 
produce symptoms typical of clinical ketosis even when serum 
levels up to 80 mg. per cent. are produced. Hence I agree with 
Professor Carlstrém that it is the general metabolic disturbance 
which produces the symptoms and I believe that they are due 
largely to interference with liver function consequent on altera- 
tions in the glycogen-fat ratio in the liver cells. 
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When considering ketosis in the ruminant care is necessary not 
to bring in too much “ single-stomached anima! ” analogy. The 
normal blood sugar level of the adult bovine is about ha:f that 
of the single-stomached animal, which indicates that the bovine 
has other sources of energy besides glucose. This is probably related 
to the digestive mechanism of the ruminant in which ingested 
carbohydrate first undergoes bacterial fermentation in the rumen. 
Phillipson (1947) has shown that the products of this fermentation 
are short chain volatile fatty acids, principally acetic but also 
butyric and propionic. Consequently little glucose is absorbed, 
most of the carbohydrate of the food being converted to these 
fatty acids. These acids pass to the liver via the portal vein and 
some are converted through hexose to glycogen which is available 
as a source of blood sugar. These fatty acids may also be used 
directly for energy purposes, whilst some act as a source of the 
short chain acids of milk fat. In the conversion of the fatty 
acids in the liver into hexose, aceto-acetate is formed. In experi- 
ments in which I administered large quantities of glucose by 
mouth to the normal adult bovine using doses up to 8-94 g. per 
kg. (1 Ib. per cwt.) a negligible rise in blood sugar occurred, but 
in from one to five hours after dosing acetonuria developéd and 
lasted for from two to seven hours. This was probably due to a 
temporary over-production of aceto-acetate by the liver consequent 
on the sudden influx of large quantities of volatile fatty acids from 
the fermentation of the glucose in the rumen. This I think indi- 
cates the susceptibility of the ruminant to ketosis and probably 
explains the wide normal range of ketone bodies in bovine blood. 
In the young calf, however, this phenomenon did not occur. Fol- 
lowing glucose administration there was a marked rise in blood 
sugar with glycosuria and no acetonuria. This is probably related 
to the degree of development of the rumen and its bacterial flora. 

Professor Carlstrém mentions some observations he has made 
on the differential leucocyte count in cases of ketosis. I am afraid 
I am not sufficiently conversant with haematology to comment 
on his conclusions in these cases, but 1 would like to mention his 
observations in cases of milk fever. The fact that some cases of 
milk fever show a high neutrophile count should not lead to the 
conclusion that this is a characteristic of the metabolic disease. A 
rise in neutrophiles is indicative of a pyogenic infection and in 
these cases the uterus is probably the organ involved. 

Professor Carlstrém has put forward in this paper a very interest- 
ing theory for the aetiology of ketosis. He has observed a fall in 
blood K which is rectified by adrenal cortical extract and D.O.C. 
As the writer points out, this is the opposite of what occurs in 
adrenal cortical insufficiency in man. Species analogy, of course, 
is very dangerous. 

I would like to suggest a different theory which is not based 
on endocrine considerations. I think Professor Carlstrém will agree 
that the problem is sufficiently complex to admit of many factors 
being involved. 

As already stated, it is believed that the ruminant is predisposed 
to ketosis consequent on the digestive processes within the rumen. 
Sjollema (1932) noted that the liver of a pregnant animal contains 
less glycogen than that of the non-pregnant, and Roderick, Harsh- 
field and Merchant (1933) reported very low g'ycogen stores in the 
livers of sheep with pregnancy toxaemia. Following parturition, 
with the onset of lactation there is a great demand for blood 
glucose for the synthesis of milk lactose. At the same time the 
animal is generally fed an increased ration of concentrates which 
is rapidly fermented in the rumen. The large quantities of short 
chain fatty acids produced are absorbed, resulting in the tempo- 
rary over-production of aceto-acetate and its appearance in the 
urine. Phillipson (1946), quoting work by Maclean, stated that 
acetic acid gives rise to aceto-acetic acid if included in the fluid 
perfusing a‘ liver low in giycogen. 

At the same time, due to the deficiency of glycogen, fat in- 
filtrates into the liver and the products of fat catabolism accumu- 
late because excess fat is broken down. Hence we get hypo- 
glycaemia and acetonaemia. 

Resolution depends largely on a reduction in demands for blood 
glucose by a fall in milk production. At the same time the cow 
refuses concentrates but will often continue to eat roughage which 
undergoes slower fermentation in the rumen. This may therefore 
be a protective reaction on the part of the cow to reduce the 


sudden intake of large quantities of fatty acids which would only 
aggravate the condition. 

I am most interested in the results which Professor Carlstré6m 
has had with “Adynol.” In this country glucose is probably 
still the most popu.ar remedy. Ketosis is a disease which has 
many treatments and no guaranteed cures and I think that this 
state of affairs will persist until the exact aetiology is proved conclu- 
sively. In my view an approach to the problem from the experi- 
mental angle by experimentally reproducing the condition may 
ultimately prove more satisfactory, 1ather than attempting to un- 
ravel the aetiology by searching for a spectacular method of therapy. 

Finaliy, I wish to express my gratitude to the Provisional Com- 
mittee for the honour they have accorded me in asking me to 
open the discussion on this paper. 

I think I am echoing the sentiments of Professor Carlstrém 
and of all workers in this field when I say that I hope there 
will be a very full discussion on this important subject. 
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General Discussion 

Mr. J. R. Barker (Hereford): I did not intend to be the first 
speaker after the very able opening we have had, but I would 
like to pay my compliments to Professor Carlstré6m. I had the 
pleasure of taking Professor Car.strém and his lady round a part 
of the country where cattle, irrespective of whether they are dairy 
or beef, grazed night and day. In that respect we have some 
corrective to the impression a.ready expressed that acetonaemia is 
a disease of stail-fed cattle, or indeed that it is a disease of the 
female. There are a lot of things we have to discard because 
they are the result of what I might call subjective impressions and 
not necessarily impressions from which one could draw an inference. 

Acetonaemia is not necessarily a disease of high-yielding cows, 
and in this respect I think that a cow will yie.d to capacity if 
she has access to the proper food. I disagree with those people 
who say we shou-d not have high-yielding cows, and that by reason 
of g ving a large amount of milk you produce either infertility or 
acetonaemia. 

The subject of the influence of the ketogenic hormone has not 
been mentioned this morning, but I would have liked to have had 
that side dealt with, 

I have some slight difficulty in getting Professor Carlstrém and 
myself on to the same plane. The puerperium I took to be four 
days after calving, and in this period my records show that 
acetonaemia as a concomitant of mi.k fever is re ative.y very rare; 
that is not to say it does not occur. On the contrary, the period 
between the end of the puerperium and the first oestrus, which I 
have chosen to call the anoestrus, is the period which gives a 
relatively high percentage of acetonaemia occurring in the bovine 
female, with a lowered blood magnesium. That is rather signi- 
ficant. Surely the changeover of the hormone control from the 
puerperium to the anoestrus, and the possibility of acetonaemia 
occurring, is evident. 

We are indebted to Professor Carlstrém for producing an idea; 
the idea is quite original and his own. From that idea he has 
conceived the hypothesis that the insufficiency of cortisone in the 
blood stream produces acetonacmia. We will have to take that 
hypothesis and find from his paper whether he has supported it 
sufficiently. I would say he has not done that, and that we in 
England will now have to get to work with the biochemist, and 
see if we can support, or otherwise. The probability is that we 
shall be able to support it. We have his findings that the potas- 
sium level is lowered; we shall be able to check on that with all 
the blood samples we submit to biochemistry, whether in the 
puerperium or in the anoestrus, where definite evidence of 
acetonaemia can be found, so that whilst we have the calcium 
and the magnesium ratio, we will now have to do the sodium and 
the potassium one. We will have some difficulty in getting sup- 
plies of cortisone made available for therapy. 

But it is sometimes difficult to draw conclusions from successful 
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therapy. Because cortisone brings about a rapid recovery in 
acetonaemia, it does not necessari.y mean that the adrenal giand 
was not functioning. 1 have some difficu:ty in foslowing the hypo- 
thesis of the two hormones from the anterior pituitary being pro- 
duced side by side, and because they have to be produced side 
by side, one being in excess of the other. [I think the anterior 
pituitary serves the cow truly, and if the anterior pituitary 
is supplied with its raw material, it will still serve the cow 
truly. I do not think the size of the anterior pituitary makes 
any difference—if we liken it to a factory, if its intake is adequate 
its output will be suificient. But having manufactured the hormone 
the action depends upon its reception by the cells which it is 
intended to stimulate, so that I have difficulty in accepting the 
postu.ation of the two hormones being one hypo and one hyper. 
We find stail-fed male adu:ts in the summer or winter often have 
acetonaemia in the shape of acetone breath. Then we aiso find 
a numoer of our acctonaemias carry with them a hyperglycaemia 
and that these cases have a raised temperature, in contrast to 
those cases of acetonaemia which have the hypogiycaemia and a 
lowered temperature. We have taken the two together and in 
therapy we are trying to reduce the temperature in the acetonaemia 
cases in the hope that we shall get a quick return to normal milk 
functioning. It is true that some cases recover spontaneously, but 
one cannot wait for that. It is much better if we can return the 
cow to use and productivity rapidly, and we find in those cases 
where we have a hyperglycaemia, accompanied by a raised tem- 
perature, that ammonium chlor.de has good effects. 

When the temperature has been reduced, or if the naturally 
occurring case is accompanied by a sub-normal temperature, we 
find ch.oral hydrate and potassium bromide, which must be admin- 
istered in small doses, quickly rectifies the expression of acetone 
breath. There we have an instance which we can re.ate to Profes- 
sor Carlstrém’s work. It may not be the chioral ‘hydrate which 
does it, it may be the bromide, it may be the potassium. Un- 
known to previous generations of practitioners to whom chloral 
hydrate and potassium bromide were the right drugs to use, they 
might have been getting good results with their therapy because 
of the potassium. I think we should be very grateful to Professor 
Carlstrém for dealing with this particular problem. 

I cannot leave the platform without congratuiating Dr. Holmes 
on a wonderful performance. 

Professor Lestiz Pucn (Sev€noaks): I have listened with great 
interest to the opening speakers. I listened very profoundly to Mr. 
Smythe and, having :istened to him, I am quite certain that at 
the moment I am suffering from acetonaemia—(laughter)—but I 
am equally sure to within half an hour or so when my condition 
started. But are we so sure as to when this post-parturient 
acetonaemia starts? Professor Carlstrém has just made the state- 
ment: “We must be prepared to pay the penalty for this offence 
against Nature.” With this observation I agree entirely. In my 
opimon the foundation for this trouble staris from the moment 
the calf is dropped, and, as Mr. Smythe has said, it is a man- 
provoked syndrome. This is how I see it. At one moment we 
have a pregnant cow with that marvellously poised hormonic 
ba‘ance at the terminal stages of her pregnancy. Re.ative:y vast 
amounts of food and minerals are being transferred to the calf 
when, quite suddenly, this transference is stopped and the calf is ying 
on the floor, wet and rather worried. The cow proceeds to lick her 
calf and shows every sign of pleasure at its first movements. If 
allowed she will eat her placenta. In Nature and in nurse cows 
the usual procedure is for the calf, after a short rest, to struggle 
to its feet and to make a few tentative explorations around the 
udder and finally to take a little milk; then it lies down to sleep 
it off. A little later it wakes and has another small feed, and 
this process becomes progressively more frequent for the next week 
or ten days, with the result that there is a very gradual transition 
from the pregnancy hormonic state to the hormonic balance of 
lactation. But what do we do? We always seem to have an eye 
on that miik recording sheet when dealing with dairy cattle. As 
soon as ever we can, we proceed to record that milk. We milk 
the cow as much as we can, and we proceed to pile as much food 
into her as possib'e in order to push up that record. In my 
opinion, we do noi give Nature sufficient time for the readjustment 
of the hormonic interplay to be brought about. We destroy the 
materna’ joy of the cow by removing her calf—in doing this we 
stop those oft-repeated reflexes from the erectile mammary tissues 
to the pituitary and adrenal glands and substitute for them a bi- 
daily emptying of the udder through four metal cups clamped on 
to the teats. Until we understand more fully the various reflexes 
that are normal'y brought into play during the first few weeks 
of lactation we will not be able fully to explain the aetiology of 
puerperal acttonaemia. 

I would like to say how sincerely I concurred with our President 


when he expressed his pleasure at Professor Caristrém’s presence 
with us to-day. 

Dr. J. T. Epwarps (London): The title of this paper is “ De- 
ficiency Diseases, particularly Acectonaemia in Cattle.” The point 
I want to make clear is this, that the diseases of the class such 
as those in which acetonaemia is a prominent symptom, are not 
necessarily, in the light of most recent knowledge, deficiency dis- 
eases at all. That does not mean to say that we have got to revert 
to the age when we thought all such diseases were caused by bacteria 
or viruses or even toxins. We are now coming to realise that 
there is a large group of diseases in which there is no deficiency 
in essential food factors; but there is, we find, an enormous variety 
of important groups of diseases in which the essential food factors 
are destroyed by something which is ingested. In many of these 
there is disturbance in metabolism which disturbs the orderly 
oxidation of energy-producing substances, so that at one stage an 
excess of ketones accumulates in the body. Recently, in The Veter- 
inary Record, 1 took pains to summarise the knowledge which was 
becoming available suddenly in connection with one such class of 
disease which is represented by bracken poisoning in cattle. When 
the cause became clear, it was revealed as much the same sort of 
thing as that which caused Chastek paralysis in dogs, namely, 
an enzyme (thiaminase) in the growing plant which destroys one 
of the essential food factors, vitamin B, (thiamin, or aneurin). 
That is not the only way in which even thiamin, we find, can 
be destroyed. Among other ways, it can be destroyed by an ex- 
cess of certain hormones, such as thyronin, and it has been dis- 
covered that a probable explanation of the action of some of the 
sulphonamides in enhancing the aneurin economy in the body is the 
long well-proved antagonism which exists between sulphur and 
iodine in metabolism [see, e.g., Kratzing & Slater (1950), Biochem. 
J. 47, 24.) 

I want to utter a warning. Professor Carlstrém has rightly 
pointed out the importance of the functioning of the adrenal 
cortex in this type of disease. A few years ago it was the pituitary 
which claimed foremost attention on account of the multiplicity 
of hormones it contained, controlling, directly or indirectly, so 
many important functions, including reproduction. At that time 
we did not know how to work with the adrenal cortex, the hor- 
mones in it being relatively very unstable. Now, methods of 
isolating them having been worked out, we realise the adrenal 
cortex secretes a variety of hormones, including one most precious 
one, cortisone, the absence of which causes rheumatism in man, 
and the continuous administration of which will, it seems, pre- 
vent rheumatism in much the same way as insulin prevents diavetes. 
There is no more justification, at the present stage of our know- 
ledge, for the veterinary profession to assume that any one of these 
hormones will act as a cure for acetonaemia, than there was for 
the assumption made a short time ago that stilboestrol was a sort 
of universal cure for sterility—now an exploded bubble. 

Professor Carlstrém, with great ability, for which we are most 
grateful, has exposed the situation as we know it to-day concern- 
ing acetonaemia, explaining it, as he has done, as an upset in 
carbohydrate. It may be as well a disturbance in fat metabolism 
or even protein metabolism. The liver, we well know, plays an 
extremely important part in such metabolism. Let us admit 
frankly, however, we are at the moment as ignorant about 
acetonaemia as we were until very recently about bracken poison- 
ing. Do not therefore think you have already an easy remedy 
coming to you in the shape of something which can be injected, 
such as a hormone, which will be in the nature of a universal cure. 
We are not vet in a position to say what causes the disturbance 
leading to acctonuria, let alone to stipulate a cure. It may perhaps 
turn out to be something just like bracken poisoning or Chastek 
paralysis. 

We have to reorientate our conceptions all over again. Let us 
reca'l that it was extraordinarily hard for the human mind to 
visualise disease as something with a negative sign when the 
deficiency diseases were first disclosed; so much had we at 
last become accustomed to viewing disease as something always 
with a positive sign, caused by bacteria and viruses. Now it seems 
we have to strain our minds to conceive of disease with yet another 
sign, as, for example, in what seems to be the very large class 
in which there is no real deficiency of essential substances in the 
food, but in which some factor, or combination of factors, destroys 
them, either wholly or in part, or, maybe, prevents their normal 
utilisation. Nothing is lost by saving truthfully with a problem such 
as is the subject of this discussion that at the moment we are 
in the position that we do not yet know what it is. 

What research, however, will produce in the course of the next 
few years nobody can tell. Nevertheless we are extremely sanguine 
that, perhaps suddenly and unexpectedly, a solution will be found. 

Dr. W. R. Woorprince (London): I think we owe Professor 
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Carlstr6m a great debt of gratitude to-day for the way in which 
he has dealt with these very real problems of rheumatoid arthritis 
and other metabolic clinical conditions. ‘These are problems of bio- 
chemistry, and we as a veterinary profession must think in the 
future much more in the realm ot biochemistry and the reactions 
that go on in the tissues and the ceils than we have done in the 
past, if we are to continue as rational practical scientists. 

i do not think, nowever, that Professor Carlstr6m wouid claim 
that he has done anything more to-day than to start focusing 
attention on that side of the problem. Dr, Edwards said this 
was not a deficiency disease. 1 myself think almost the only thing 
we can say about it to-day is that it is a deficiency disease, but 
not a deficiency disease arising from the lack of any factor that 
has so far been mentioned this morning. 

Acetonaemia is, as we have been reminded, simply a symptom. 
It is a symptom of the incomplete oxidation of fat. ‘This means 
that there is a deficiency in the bedy of oxygen or oxidising 
material. I would ask those who are experimenting in this realm 
to devote some of their time to that side of the problem. By a 
deficiency of oxygen 1 do noi necessarily mean a deficiency of 
oxygen as a molecule entering the body through the lungs. Oxygen 
has to be utilised in the tissues, and although it goes into the 
blood indirectiy loosely attached to haemoglobin it is often con- 
verted into other molecules with oxidising power by the time it 
is in the tissues. To persuade those moiecules to give up their 
oxygen, we generally require a variety of enzymes and hormones 
dependent upon the site in the body where the exidation is to 
take piace. Therefore, you can visuaiise the incomplete oxidation 
of fats or of any other metabolite arising, not always from the 
same single cause, but from a variety of causes that are, in fact, 
stopping or arresting this oxidation. They may lead to an absence 
of a particular enzyme, to an inhibition of the activity of an 
enzyme or to some other of the many ways in which a specific 
oxidation process may be arrested. 

Speaking, however, as a clinician, who after all looks at the 
animal as a whole, :ather than as a biochemist who tends to look 
at the tissues separately, what could be predisposing factors giving 
rise to this oxygen deficiency? Over-activity may be one, for if 
we stimulate one portion of the animal to overwork grossly, in 
order to carry out that overwork the rate of oxidation in that 
tissue must be greatly increased. If you are not supplying the 
extra material necessary to facilitate that increased oxidation, then 
that tissue which is overworking will draw upon the supplies of 
material available for oxidation in other parts of the body. That 
will then give rise to a number of symptoms in other parts of the 
body that may seem to be unconnected with the particular over- 
worked tissue. In the case we are discussing, the udder is obviously 
being grossly overworked and the digestive mechanisms in their 
efforts to keep up with the udder may also be overworked. We 
cannot go into these matters closely to-day, but I would ask 
Professor Caristrém if he is considering that side of things in his 
experiments. I sincereiy hope Mr. Holmes, if he continues with 
the excellent work he is doing, will also devote some time to this 
side of the problem. 

Dr. H. G. Lamont (Belfast): This subject is an extremely involved 
one, and I am not sure that as the result of our deliberations so far, 
confusion has not become more confounded. 

Reference has already been made to the human family. I have 
read in the British Medical Journal that towards the end of preg- 
nancy and following parturition human females suffering from com- 
plaints like asthma and rheumatoid arthritis recover temporarily 
from these conditions. You will remember that in our work we 
recorded the interesting observation that the bovine after parturition 
had lost its sensitivity to certain skin tests, notably the tuberculin 
test. In the human the asthma, eczema and rheumatoid arthritis 
syndromes come into the allergic group of diseases and it would 
appear that the sensitivity which provokes the attack is lost at 
parturition. On page 5 of this thought-provoking paper the point 
is made that the metabolism of carbohydrates (and of proteins) is 
reduced in rheumatoid arthritis and that this is an important factor 
in the aetiology of the disease. Professor Carlstrém bases his deduc- 
tions on the low concentration of pyruvic acid and citric ‘acid in 
the blood and the favourable response to adynol (Cr-aTP). 

At parturition we found that there was a marked fall in lympho- 
cytes with an increase jn the neutrophiles in the blood picture ; in 
other words what we term a cross-over has taken place. When we 
injected cortisone and sphingomyclin we found a similar picture 
and both these substances produced a desensitisat’on in the body to 
various antigens. When we desensitised animals with ?.P.D. and 
a'so with Trichomonad antigen a similar blood picture resulted. All 
these procedures, therefore, are accompan‘ed by a similar blood 
picture, viz., a lymphopenia and an increase in neutrophiles with 
marked desensitisation. The use of cortisone in the treatment of 
rheumatoid arthritis has been mentioned, but one might postulate 


that rheumatoid arthritis is due to a sensitivity possibly evoked 
by some infective focus in the body and that cortisone desensitises 
the body to that sensitivity, so that any procedure such as parturition 
which stimulates the production of cortisone will be accompanied 
by a marked alleviation in the symptoms of the disease. I mention 
these points just to show how involved this whole subject is. 

Mr. &.. W. Lirree (Dublin): L wish to add my meed of thanks 
io Professor Carlstrém for the interesting paper we have been dis- 
cussing this morning on which I am unable to give any informa- 
tion. 

There is one matter that has come to my notice recently on 
which I hope penpaps Professor Carlstrém can give some small 
assistance. In the West of Ireland, and practically all over Ireiand 
at the moment, there is a deficiency of phosphates. In a certain 
part where phosphates are deficient, we have had a large amount 
of sterility with long periods of anoestrus in female animals. 
Analysis of the soil disclosed a deficiency of lime and phosphorus, 
but a very high aluminium content. The analysis of the herbage 
has not yet come to hand. It seems that the aluminium inacti- 
vates or prevents the intake of phosphorus. 

I wonder if Professor Carlstrém has any information on this 
matter. It seems that nearly all the soils contain some small 
amount of aluminium, and it is possible that where it is in excess 
it may set up an imbalance of phosphorus by inactivating the small 
amount of phosphorus present. I should be pleased to have some 
information on that point. 

Mr. Hucu Bree (Strathaven): I am afraid I am going to reduce 
the tone of this meeting by a few remarks I should like to 
make. 

For over 50 years the condition 
* acetonaemia ” has been, and still is, 
the second cleansing or lechia.” 

A very popular and fairly successful treatment, which has been 
in vogue certainly since before 1900, is the administration of re- 
peated doses of potassium bromide, or a mixture of pot. brom. 
and chloral hydrate. 

It may be that Professor Carlstrém’s potassium deficiency has 
been corrected during all those years by treating those cases with 
pot. brom., for a different purpose altogether, i.c., to encourage 
the flow of this so-called “second cleansing.” This treatment 
definitely is effective in bringing the discharge away and it also 
cures many cases of acetonaemia. 

Mr. Georce W. Becc (Wickham): I would like to talk about 
acetonaemia as we practitioners find it to-day. I was hopeful I 
would take away something concrete in the way of treatment, or 
something of a dietetic nature, so that my clients would get some 
benefit from the wise words we have heard to-day. 

Acetonaemia as I know and see it I am afraid is often very 
different from what other practitioners throughout Great Britain 
find. I think it is agreed that there are some cases of acetonaemia 
which respond far quicker to treatment in some parts of the 
country than in others. For instance, in the South of England 
we do not get much herd acetonaemia, but we do get individual 
cases, probably half a dozen in each herd each year, and we do 
find that these cases respond much better to treatment in the 
South than in the North. kt may be due to the fact that South 
country cattle live out much longer than North country cattle, 
in fact quite a number are out by and large throughout the whole 
winter. 

At the same time it makes one think that, although these cattle 
are all subjected to the same conditions of environment and diet, 
there is some entity within certain animgls that makes them very 
acute clinical cases. J have studied these clinically for some years 
and the treatment we have found very beneficial is the use of 
insulin with glucose. The dose given is 89 to 120 units protamine 
zinc insulin given subcutaneously with 5 oz. of glucose in 500 c.c. 
distilled water intravenously. Many veterinary surgeons in my 
Division have taken up the use of insulin where they were using 
glucose alone, and they have each told me they get a much quicker 
response. It may be that the acetonaemia that I am _ getting 
responds better to glucose intravenously and with the addition of 
insulin subcutaneously gives still better results. I can say 19 out 
of 20 of my cases respond to two injections of glucose and insulin 
at 48-hour intervals. In the North they do not get the quick 
recoveries we get, and it may be due to the environment, plus 
dietetic considerations due to different foodstuffs being available. 

Another thing I advise is to feed a good carbohydrate; in these 
cases of acetonaemia I give barley meal. The cows respond better 
and put on condition readily again. The worst symptom of the 
lot is how the flesh literally falls off these acute cases. If they 
do get a good carbohydrate they will respond, and they will eat 
a good carbohydrate when they will not eat any protein food. 

I apologise for lowering the level to that of the clinician, but I 
was rather disappointed that we did not have something concrete 


which is now. termed 
known as “retention of 
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to take away which will help to cure these cases we get throughout 
the winter. 

Mr. H. E. Witson (Cupar, Fife): I would like to ask Professor 
Carlstrém about the seasonal incidence of acetonaemia. In our 
area it is more common in March before our cattle are turned 
out to grass. 

There seems also to be some managerial factor concerned in 
this matter. The number of acetonaemia cases is higher in stall- 
fed animals than with cows allowed more freedom. Scots are 
particular.y interested in this and treatment is of great importance 
to us. We usually get relatively rapid results with two injections 
of dextrose, but sometimes the course of treatment has to be 
rolonged. I would ke glad to hear about treatment of acetonaemia 
& the use of magnesium sulphate, given by injection. 

I was interested in Dr. Holmes’s remarks and hope he will soon 
be able to help us with this problem, particularly in the way cf 
preventive measures, as we find it is becoming quite a herd 
prob'em. 

With regard to the managerial problem, we have just one dairy 
herd on the open-air system, in which we very rarely get 
acetonaemia, also in suckling cows acetonaemia is rarely met. 

The Carman: I will ask Professor Carlstrém to reply to the 
discussion. 


Tue Repry 


Professor CartstrémM: I have been most interested in what I 
have been able to gather of the discussion, but, anxious as | am 
to help towards the solution of these problems, I am afraid it is 
rather difficu.t for me to answer all those questions owing to my 
insufficient knowledge of the English language. In the main sub- 
ject, the aetiology of parturient acetonaemia, there seems to be no 
diversity of opinion between Mr. Smythe and myself. Mr. Smythe 
says that in puerperal acetonaemia, an additional strain is set up 
by a genetic tendency to superlactation without a corresponding 
improvement in the capacity of the pituitary and cortical output, 
necessary to cope with the demand. After several years’ work 
with these problems, I could not have said it better myself. 

Mr. Smythe asked me a question about treatment of puerperal 
acetonaemia with testosterone. I have not done it in acetonaemia, 
but in rheumatoid arthritis in maa, testosterone is used with and 
without ascorbic acid, and there is no doubt about it, after treat- 
ment with testosterone and ascorbic acid, there is a marked bene- 
ficial effect. It would be inadvisable to attempt to explain the 
cause of the combined effect of testosterone and ascorbic acid. 
Mr. Smythe believes that the effect of cortical extract could account 
for a depression of mammary action. To that, I will answer that 
I have only seen an increasing effect on the udder after treatment 
with those substances. 

There are a few small points in Mr. Smythe’s paper I should 
like to say something about. When we are speaking about 
‘ acetonaemia in cows” in Sweden, we always refer to the primary 
acetonaemia which occurs about 14 to 30 days after paiturition. 
An increase of the ketone bodies which occurs in the course of 
traumatic dyspepsia or during some infectious diseases, we call 
secondary acetonaemia, and we consider this as a symptom only 
and not as a disease. In my paper to this Congress, I am dealing 
mainly with the primary acetonaemia of cows; this disease does not 
of course occur in bulls or bullocks, and, in my opinion, these 
cases with acetonaemia in bulls or bullocks are of a secondary 
nature, or they have an aetiology which differs from the primary 
acetonaemia in cows. : 

Even though you may see acetonaemia in small boys or stout 
ladies, you cannot deny the fact that ruminants have a marked 
tendency to ketosis. In dogs, I have seen acetonaemia only in 
association with diabetes mellitus. 

Mr. Smythe speaks of “the secondary type of acetonaemia, 
which the author believes arises in practically every case from 
starvation,” etc., evc. This statement must have arisen from some 
misunderstanding of my paper. Let us see what I have said about 
this. In the second co'umn of the first page of the paper, I state: 
“Many factors contribute to the development of secondary 
acetonaemia, and in practically every case partial starvation from 
various causes is one of them” After having shown that 
acetonaemia does not occur in healthy cows after starvation, in 
the same degree as in spontaneous acetonaemia, I say that starva- 
tion as such cannot be the sole cause of acetonaemia, and that it 
is reasonable to suspect that an intoxication by bacteriotoxins in 
cases of infections and by abnormal products of digestion in trau- 
matic dyspepsia wou'd interfere with the normal metabolism of 
carbohydrates. I agree with Mr. Smythe that overfeeding is very 
common in acetonaemia, and that can also be concluded from my 


paper. 
Mr. Smythe says that clinical symptoms of advanced ketosis 
depend upon three causes : — 


1. Toxic effect of aceto-acetic acid. 

2. Hypoglycaemia, in most cases. 

3. Fatty infiltration of the liver with impairment of function of 

this organ. 

I have often seen disappearance of the clinical symptoms in 
less than an hour after treatment with “ Adynoi” or extract of 
adrenal cortex without a lowering of the acetone bodies in the 
blood or urine. That would not be possible if the symptoms werc 
depending upon the toxic effect of aceto-acetic acid or on fatty 
infiltrat.on of the liver—the latter cannot disappear so soon. In 
my opinion, these symptoms depend upon the metabolic disorders, 
as such, which are causing fatty infiltration of the liver and an 
inabi.ity to convert fat properly into glucose, glycogen, etc. You 
do not see hypoglycaemia in all cases of acetonaemia, and from 
the clinical symptoms you cannot judge whether or not there is a 
hypoglycaemia. The symptoms do not depend on hypoglycaemix. 

In reply to Dr. Holmes, I would say at the outset that with the 
major part of his contribution I am in agreement. His remarks 
have interested me much and his research will help greatly towards 
an understanding of the disease. 

Dr. Holmes, however, does not discuss the main problem of my 
paper—the dysfunction of the pituitary body and the adrenal 
cortex as the primary cause of acetonaemia—but offers a theory 
which is not based on endocrine considerations. Dr. Holmes main- 
tains that the problem is sufficiently complex to admit of many 
factors being involved. Certainly, the problem is complex. Accord 
ing to Dr. Holmes’s theory parturient ketosis should be due to an 
excessive production of aceto-acetic acid arising, first, from an 
overfeeding with carbohydrates, which in the rumen are split up 
into short chain fatty acids, principally acetic acid. In the liver these 
are converted to aceto-acetic acid, especially when the liver function 
is reduced. Secondly, an excess of fat is broken down, consequent 
upon the deficiency of liver glycogen, with an accumulation of the 
products of fat catabolism, i.e., aceto-acetic acid is produced, with 
this hypoglycaemia and acetonaemia. 

I agree with Dr. Holmes, but regard this not as a different 
theory but a complementary one, which may well be incorporated 
with my own. What is the cause of the low glycogen store of 
the liver, and why cannot the aceto-acetic acid be oxidised in a 
normal way in this condition? My explanation is that the regu- 
lating influence from the adrenal cortex hormones is not sufficient. 
There are cows which are able to produce very large amounts of 
milk and consume much carbohydrate without falling ill with 
acetonaemia after parturition. In my opinion, their pituitary body 
and adrenal cortex are functioning adequately. 

In reply to Mr. Barker, I have called this disease puerpera! 
acetonaemia in the same way as we speak of puerperal hypocal- 
caemia, and puerperal hypoglycaemia. The latter occurs three or 
four weeks after parturition. I agree with his remarks about the 
changes in hormonic balance at parturition being of great import- 
ance ; these remarks support my theory, and I thank him. 

Most of the other questions are answered in my paper, but 
Dr. Wooldridge’s contribut’on interested me very much. I will 
on'y say “ Thank vou ” to him. 

Mr. Little asked questions about aluminium ; I have no informa- 
tion on this point. 

I think that is all I have to say. (Applause ) 

The Cuareman: I think, Professor Car!strém, you have realised 
how very much your paper and reply have pleased your audience this 
morning. We are indeed grateful to vou for coming here to-day 
and bring'ng such a high level of discussion into our meeting. 
I thank you most sincerely for taking all the trouble vou have in 
preparing this paper. (Continued applause.) 





COMPULSORY TESTING TO BF INTRODUCED IN 
NEW ZEALAND 


The following announcement—which represents a compromisc 
after several years’ discussion between the Farmers’ Union and the 
Department of Agriculture—has been made bv the Government 
of New Zealand: “Compulsory testing for tuberculosis of cows 
supplving milk for human consumption is to be introduced as 
soon as possible. Agreement has been reached with the Town Milk 
Producers’ Federation on the rate of compensation to be paid for 
each cow condemned under the scheme. The rate is 75 per cent. 
of the market value of the cow, up to a maximum payment of £1? 
In addition. ten guineas will be paid for loss of production.” Thie 
Minister of Agriculture. Mr. Holvoake, said this compulsory tes'- 
ing of cows would contribute to the general control of tuberculosis 
in New Zea'and. It would take many years before the scheme was 
completed, but the results should fully justify the work done and 
the money spent. 
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ASPIRATION BIOPSY OF THE LIVER IN CATTLE 
é BY 
R. J. GARNER, M.aA., M.R.C.V.S., 
BIOCHEMISTRY DEPARTMENT, UNIVERSITY OF LIVERPOOL 


Puncture biopsy of the liver has found an important place 
in human clinical medicine as a means for the precise 
identification of the anatomical changes associated with the 
various forms of liver disease. Such knowledge is of extreme 
importance since it enables the course of treatment, advice 
and prognosis in each individual case to be made more 
definite. 

An excellent review of the situation with regard to liver 
biopsy in the human subject together with the indications 
and contraindications for its use has been made by Terry?. 

So far as the author is aware, the only application to farm 
animals of any aspiration biopsy technique is that of, Dick? 
who adapted a method similar to that of Iversen and Roholm® 
for use in sheep. 

The present paper is intended to be of the nature of a 
preliminary communication of a technique which has been 
of some service in experimental work in cattle. Development 
of the method into a routine procedure is continuing. 


ANATOMICAL CONSIDERATIONS 


According to Sisson,‘ the parietal surface of the liver of the 
bovine is for the most part applied to the right part of the 
diaphragm, but a small part of it is in direct contact with the 
last two or three ribs and, inconstantly, with the flank at the 
lumbo-costal angle. In the animals examined by the author 
(young zebus, two to three years old), the posterior border 
of the liver has been found to be situated slightly more 
anteriorly. 

A subcostal approach to the liver was ruled out owing to 
the danger of penetration of the right kidney. After con- 
sideration and experimentation on the dead animal, an 
approach through the last intercostal space was chosen as 
entailing the least risk. This site avoids passage of the 
biopsy instrument through the diaphragm—a -point of some 
importance as it is obviously impossible to fix the diaphragm, 
as is done in the human subject, by instructing the animal to 
hold its breath; a subdiaphragmatic approach would thus 
seem to minimise the danger of tearing the liver. The only 
risk of importance incurred by adopting an_ intercostal 
approach is possible damage to the hepatic vessels, portal 
vein or adjacent viscera consequent upon complete penetration 
of the liver. As, in the adult bovine, at this level (cutting 
the first lumbar vertebra at the posterior end) the organ is 
over 5 cm. thick, this danger is readily avoided by limiting 
penetration to approximately 4 cm. or less. 


Tue INSTRUMENT 


Initially a 3 mm. bore cannula with associated trocar was 
used. This had certain disadvantages to be mentioned later. 
In an attempt to circumvent some of these difficulties a some- 
what crude instrument was constructed along the lines of the 


.modified Gillman instrument described by Terry’ (Fig. 1). 


This consisted basically of a 50 ml. ‘‘ Holborn ” syringe with 
a 3 mm. bore cannula soldered to the nozzle and the corre- 
sponding trocar soldered into a hole drilled in the plunger. 
A modified ball-catch on the cap of the syringe, together with 
a groove filed in the handle of the plunger served to hold the 
plunger extended. The head of the cannula was sawn off 
obliquely and sharpened internally ; a flat-was filed along the 
length of the trocar to allow the free passage of air between 
it and the cannula. The completed instrument was found to 


be rather clumsy in use and a lighter model following more 
closely the original human instrument is now being made. 


Fic. 1. 


‘TECHNIQUE 


The operation may be carried out with the animal standing 
or cast on the left side. The recumbent position has been 
found to be the most convenient and has the advantage that 
the liver is maintained in close contact with the abdominal 
wall by the pressure of the rumen. 

A point is selected just posterior to the 12th rib, at a distance 
from the dorsal mid-line which naturally will vary with the 
size of the animal; 25 cm. (a hand-span) has been found to 
be suitable-in the average zebu and should be roughly correct 
for the average shorthorn type animal. The point is marked 
in some suitable fashion and the site is prepared in the 
usual way. . 

1-5 to 2 ml. of procaine hydrochloride (2 per cent. solution) 
are injected into the dermis to produce a weal about 2-5 cm. 
in diameter. A 2 in. x 1-85 mm. needle is then inserted 
through the weal and the deeper tissues and the capsule are 
infiltrated with about 20 ml. of procaine solution. ‘The skin 
is then incised for about 1 cm. 

Using a trocar and cannula, the procedure is then as follows 
(cf. Iversen and Roholm,*? Sherlock®). Insert the cannula 
with trocar in position through the skin and abdominal 
muscles. A slight resistance will be felt when the trocar point 
enters the capsule of the liver. Advance the trocar until it 
has entered the liver to a depth of about | cm. Remove the 
trocar, leaving the cannula in position. Attach to the cannula 
a syringe (20 or 50 ml.), the plunger of which has been 
lubricated with liquid paraffin. Fixing the plunger of the 
instrument with one hand, the barrel (and cannula) are 
advanced sharply into the liver, with a slight twisting motion, 
for a further 2 or 3cm. Still maintaining suction, the syringe, 
with cannula attached, is withdrawn and the small cylinder 
of liver tissue in the cannula is expelled into a suitable fixative. 
Should only fragments of liver tissue be obtained they may 
be treated in the same way as specimens of bone-marrow and 
other small tissue fragments (Campbell*). 

A 60 per cent. success has been obtained using this tech- 
nique. Failure to obtain cores of tissue was ascribed to 
detachment of the cannula on attempting to withdraw the 
syringe with the plunger extended. 

A similar technique is employed with the combined 
instrument described above. This has the great advantage 
that the cannula is in the liver for a matter of seconds only, 
thus reducing the danger of tearing the liver tissue owing to 
a sudden movement of the abdominal wall. Use of the 
instrument has improved results considerably—liver tissue 
has been obtained from 90 per cent. of the animals on which 
biopsies were performed. 
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AFTER EFFECTS 


Although no deleterious effects have been observed in an 
of the 28 cattle operated upon, it is considered that the use 
of a lighter instrument together with a smaller cannula would 
make the operation more convenient and would further 
reduce the risk of haemorrhage from the liver (although the 
relatively large cannula used makes a surprisingly small 
wound). The smaller bore cannula would also assist in 
retaining the detached core. 


LIMITATIONS 


The method has the obvious disadvantage that only a very 
small piece of liver is obtained from the extreme right edge 
and this may not be representative of the whole. This aspect 
is receiving further consideration. Further, if the liver is 
fibrotic, parenchyma may be sucked off from the fibrous 
stroma giving a false picture on histological examination. 

Acknowledgment.—I wish to thank Mr. R. H. Creed of 
this department for the photograph. 
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GAME PROTECTION IN TANGANYIKA 
To protect the territory’s game, che Tanganyika Government has 
recently made important changes in the wraft Game Bill (says the 
Dar-es-Salaam correspondent of The Times). Renamed the Fauna 
Protection Ondinance, the amended measure was published on 
October 30th and is the sesult of many comments and suggestions 
received from Tanganyika and farther afield in Africa. 


Its provisions, which include a stricter control over the issuing of 
licences, the protection of the more rare and valuable animals, and 
a greater freedom for photographers, are designed to protect the 
territory’s game as a valuable tourist attraction. 

Replacing previous game licences are: the general game licence, 
which ailows the hunter to kill 50 animals for 100 shillings ; and 
the supplementary licence, which lists 100 animals at fees ranging 
from one shilling to 600 shillings. 

The ordinance provides that local game licences for Africans will 
be issued by the native authorities, subject to the approval of ,the 
member of the Executive Council responsible for fauna. 


A permit from the game warden will be needed to hunt un- 
scheduled animals, which have so far been unprotected. Some of 
these animals are rare and others, like crocodiles, are being 
exploited for their considerable commercial value. The need for 
a permit will ensure that the game warden knows to what extent 
these animals are being killed. 

Anyone convicted of an offence under the ordinance will be 
liable to a fine of 2,000 shillings—and six months’ imprisonment. 
A person giving information leading to a conviction may be 
rewarded with up to half of the fine imposed, provided he is not 
acting in the execution of his duty. Authorised officers are given 
powers of entry, inspection, and seizure. 


* * x ” x 


A health committee report, considered at the meeting on Novem- 
ber 8th of Huntingdonshire County Council, stated: “ Carcases of 
meat, unprotected by any wrappings, are allowed to lie on the 
floors of vans where they are trampled on by the men who handle 
them, and often attention to personal cleanliness appears to be 
unobserved by the handlers themselves.” The report added that 
the committee was concerned that while the Council proposed to 
make by-laws to improve conditions, the Ministry of Food con- 
tinued to allow the delivery of meat to butchers under conditions 
very far from hygienic.—Meat Trades Journal. 


CLINICAL COMMUNICATION 


SUCCESSFUL REPAIR OF ABDOMINAL RUPTURE 
USING THE VASTUS INTERNUS MUSCLE 
PATRICIA J. TURNER, M.R.c.v.s., 

ROMFORD 


Subject.—Four-year-old ginger tom cat. 

History.—The cat had been missed from home since the 
previous evening, and returned on that of September 15th, 
1949, moving very stiffly and appearing to be in pain. The 
cat was presented at the surgery the same evening and on 
palpation a large fluctuating swelling was felt in the left 
inguinal region. This swelling suggested that the bladder 
had prolapsed through the tear. The animal was thought 
to have been hit by a car or bicycle. An operation to repair 
the damage was agreed to by the owner. 


SURGICAL PROCEDURE 


The animal was anaesthetised with chloroform and the site 
clipped and shaved. 

An incision was made longitudinally over the swelling and 
immediately peritoneum, underlying which was a very dis- 
tended bladder, presented itself. The bladder was deflected 
ventrally and the neck was so compressed that the organ could 
not be evacuated. After manipulation it was restored to the 
natural position and emptied by means of digital pressure. 
The abdominal muscles had been torn severely close to the 
pelvic brim, in fact no tendon or muscle remained on the 
pelvis and thus to restore the attachment of the abdominal 
muscles appeared to be impossible. Fortunately, the peri- 
toneum had not been opened so that the bowels remained in 
position. Suturing of the muscle presented considerable 
difficulty but it was decided that there was a chance of using 
part of the Quadratus Femoris group of muscles, and as the 
owner had been given a grave prognosis, it was decided to 
try this method. A 1-inch long incision was made in the 
vastus internus muscle in the direction of the fibres. The 
raw edge was everted and the torn abdominal muscles were 
sutured to this, using interrupted gut sutures. It was found 
impossible to close the opening right close to the pelvis, but 
it was hoped that this opening would not be large enough 
to allow the bowels to prolapse. The skin was stitcned using 
mattress sutures. 

. Course—The next morning the cat seemed brighter and 
more comfortable and drank a little milk. It went home 
that evening and the owner was told to keep it quiet and to 
pay particular attention to whether the cat could urinate 
freely. Five days later the cat was returned for removal of 
sutures. It was reported to be feeding well and able to pass 
urine and faeces normally. The patient was discharged. 

A year later the cat was presented at the surgery again 
with an abscess due to a cat bite. It had made an uneventful 
recovery. There had been no prolapse of any organ; the 
cat was able to jump and climb quite normally and showed 
no sign of lameness. 








Two Leicestershire farmers have sold their attested dairy herds 
because of the scarcity of farm cottages. Although Mr. G. C. 
Smith, Shepshed, has been bringing his cowman six miles to the 
farm, daily, his application for a licence to build a cottage was 
turned down. A £2,000 cowshed and dairy are now standing empty. 

Farmer and Stock-breeder. 

- * * * * 


WeeEkty WispoM 


Genius does what it must; talent does what it can—The Times 
Association Football Correspondent. 
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ABSTRACTS 


[The Accuracy of Diagnostic Methods used in the Detection 
of Tuberculous Cattle. Grecory, T.S. (1949.) Austral. 
Vet. 7.26. 188-152.] 


This valuable paper reviews early work on the subject and 
describes recent Australian experience. 

A very high percentage of animals reacting to the old 
subcutaneous test were tuberculous, but it is suggested that 
the test missed a good many tuberculous animals (this is 
known to be true; old results show that 5 to 10 per cent. 
of non-reactors might be tuberculous). Again, in the early 
days of the intradermal test a tuberculin of low potency was 
used. When more potent tuberculins become available, first 
from the Bureau of Animal Industry, U.S.A., a greater 
proportion of tuberculous animals were detected, but animals 
in which no lesions could be detected reacted. Even the 
more potent tuberculins, however, failed to produce a reaction 
in quite a high proportion of cases with advanced tuberculosis. 

There is at present no agreement in Australia as to whether 
the intradermal test should be read after 72 or 96 hours. 
The skin of the neck is probably a more sensitive and satis- 
factory site for the test than the caudal fold, but it would be 
very difficult to use this site under Australian conditions. 
There is little evidence that avian tuberculosis, Johne’s 
disease, ‘‘ skin lesions” or sensitisation from human cases 
are important causes of non-specific sensitisation in Australia. 
Evidence has accumulated, however, that traumatic reticulitis, 
lung abscess and other conditions in which C. pyogenes is 
found in a mixed flora may cause sensitisation. 

It is pointed out that as eradication proceeds the proportion 
of reacting animals with no visible lesions will increase, but 
this does not mean that the actual number of such animals 
will increase. From figures quoted in the discussion it can 
be shown that about 5 per cent. of animals examined recently 
in Australia were tuberculous, and about 10 per cent. of 
reacting animals had no visible lesions. If the number of 
tuberculous animals slaughtered were reduced to 0-5 per cent. 
of the population, as in the U.S.A., the proportion of reacting 
animals with no visible lesions would automatically increase 
to about 50 per cent.: again, this is the figure obtained in 
the U.S.A. 

Various attempts have been made to increase the accuracy 
of the test. The complement fixation test has proved of little 
value, but a “short thermal test” has been developed in 
which 4 c.c. of the Australian tuberculin, about one and a 
half times more potent than the intradermal standard, is 
inoculated subcutaneously. The dose of tuberculo-protein 
injected is probably eight times that in the old subcutaneous 
test. ‘Temperatures are read at the fourth, sixth and eighth 
hours. In small trials 92 per cent. of 133 tuberculous animals 
were detected, and it is much better at detecting advanced 
cases than the intradermal test. It appears to give false 
positive reactions very rarely. A statement made in this paper 
indicates that some workers in the U.S.A. believe that the 
routine caudal fold test is entirely inadequate to solve the 
problem of finding the open case, and that special tests, such 
as the cervical intradermal or a modified subcutaneous, should 
be used. There are other indications in the literature that 
tests other than the caudal fold intradermal test may be 
employed in the future; this shows that, although the 
accuracy of the latter has been great enough to render it 
invaluable in control and eradication work, further efforts to 
improve or supplement it are needed. The “ Stormont Test,” 
or modifications of it, are being studied in Australia. 

In the discussion J. C. Maunder showed that the short 
thermal test was of less value in Queensland, partly due to 


the high day temperature. The proportion of reacting 
animals showing no visible lesions obviously depends partly 
on the thoroughness of the examination: it dropped from 
8 per cent. when carried out by specially trained lay inspectors 
in an abattoir to 2 per cent. when carried out by veterinary 
surgeons. 

Mr. Bazeley referred to the possibilities of the development 
of a new biological test, based on a polysaccharide associated 
with the tubercle bacillus. 


3. 2. 


* * * * * 


[Demonstration of the American Bell Mare System in Greece. 
J. R. Army vet. Corps. 20. 114.] 


This short article, which is compiled from a report of 
Lieut.-Colonel A. G. Heveningham, late A.D.V. & R.S. of 
the British Military Mission to Greece, provides an interesting 
example of the application of the study of animal behaviour 
to practical problems. 


The basis of the system is that the pack mules will follow a 
bell mare and thus permit of economy in manpower by 
obviating the need for an individual muleteer for each animal. 
During the march, the bell mare is led by a man mounted on 
a mule. It is understood that if the mare were ridden she 
would cease to be of attraction: the mule apparently loses 
all interest in his “ idol” if she is subjected to adornment or 
restraint. The pack of mules, in which each animal carries 
a full burden (200 to 250 Ib. in the demonstration) follow well. 
There is rarely any tendency to wander, and such wandering 
as there is seems to be linked with attempts to find a way 
over difficult country, and not with desertion. It is alleged 
that even under attack, properly trained animals would not 


panic provided the bell mare were kept under control. 
A. N. W. 








REVIEW 





[Penicillin. Sir ALEXANDER FLEMING. (Second edition, 
December, 1949.) Butterworth & Co., Bell Yard, Temple 
Bar, London, W.C.2. 30s. ; post 31s. 6d.] 


This book brings up to date information regarding every 
aspect of penicillin, including not only its manufacture, but 
also its uses in a wide variety of fields, and gives an excellent 
background of the subject. Whilst the early part will be of 
particular interest and value to the bacteriologist, dealing as 
it does with the express effects of penicillin on different 
organisms and the methods of assessing strengths of solutions 
and sensitivity of organisms, the latter part deals with the use 
of penicillin in conditions associated with the eye, the skin, 
the bones, the brain, etc.; venereal affections, meningitis 
and gynaecological conditions are also dealt with in full. 
Although the bias in general is towards human diseases there 
is a special section dealing solely with diseases of animals 
(cattle, pigs, sheep, dogs, cats) which is of particular interest 
to veterinarians. 


In our issue of September 30th we reviewed “Nutrition of the 
Dog” (Clive M. McCay), published by the Comstock Publishing 
Co., of New York. Messrs. Bailli¢re, Tindall & Cox, 7 & 8, Henrietta 
Street, W.C.2, write to point out that they are the English agents for 
th’s firm’s veterinary books ; also that the price of this work is 30s. 
and not 27s. 6d, as stated. 
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REPORT 


[City and County of Newcastle-on-Tyne: Annual Report of 
the Veterinary Officer for the Year 1949.] 


This concise and competent report by Newcastle’s Chief 
Veterinary Officer demonstrates clearly the varied activities 
of the Corporation official. It is noteworthy that of the 
carcases inspected within the city during the year in question, 
not less than 39-31 per cent. of cows were found to be infected 
with tuberculosis, 10 per cent. of young cattle (bullocks and 
heifers), 0-39 per cent. of calves, and 3-96 per cent. of pigs. 

The following paragraph should be of particular interest 
to our readers :— 

“ The judgment of the carcases of animals-found in routine 
meat inspection to be infected with tuberculosis, calls for a 
wide experience of scientific assessment of the type and extent 
of the disease. Should the disease be localised to certain parts 
there is complete justification for condemnation of these parts, 
and release of the remainder of the carcase for human food. 
The most serious form of tuberculosis, from the meat inspec- 
tion aspect, is where the disease has become generalised, i.e., 
where tubercle bacilli have gained entrance to the blood 
stream and have been widely disseminated throughout the 
muscles and organs. It is the accepted practice to decide 
whether the disease is localised or generalised by reference 
to the series of recommendations drawn up by the Ministry 
of Health. It may be remarked that these recommendations, 
which have remained unaltered since 1922, are now con- 
sidered by the highest scientific authorities to be unnecessarily 
severe, and it is the opinion of the Veterinary Officer that a 
study of the disease in relation to the possibility of it causing 
human infection by the eating of meat might result in the 
release, for food, of many carcases which are at present 
condemned.” 








QUESTIONS IN PARLIAMENT 


Fow. Pest 


Mr. Dye (November 23rd) asked the Minister of Agriculture if 
he will make a statement showing the countries from which im- 
ported poultry arrived that were the known source of spreading 
fowl pest in this country during 1950; and whether imports are 
still being received from these countries. 

Mr. T. Wittiams: There is evidence that infection from imported 
Polish and Hungarian poultry carcases has caused outbreaks of 
fowl pest in this country this year. Poultry carcases are still Being 
imported from Poland. 

Mr. Dye: Would it not be advisable to stop the importations 
from these countries where this disease is prevalent, so as to 
protect our vast flocks of poultry? 

Mr. Wutiams: Personally, I should like io be able to say that 
we can manage very well without any importations; but I am 
afraid we cannot do without Polish imports at this moment with- 
out a grave shortage of poultry. 

Mr. Barpwin: Is this not another 
operation between the Ministry of Food and 
Agriculture ? 

Mr. WILLUMs: 
imagination. 

Mr. Jimes Hupson: Would not my right hon. Friend agree that 
the fowl pest which is causing the greatest trouble is the high 
prices being charged by British farmers, which leads to the neces- 
sity for importing foreign poultry? 

Mr. Dye: Is my right hon. Friend aware that my hon. Friend’s 
Statement is quite untrue? Is he aware that last year the farmers 
received very much lower prices, which is one of the causes for 
the shortage of fowls from our farms? 

Mr. Dye asked the Minister of Agriculture how many cases of 
fowl pest have occurred in Norfolk during 1950; whether the source 
of infection has been discovered; and what steps have been taken 
to prevent the spread of this disease. 


instance of the lack of co- 
the Ministry of 


That is a figment of the hon. Member’s 


Mr. T. Wituiams: There have been four such outbreaks. One 
was due to the spread of infection from neighbouring premiscs. 
The other three may have been caused by the purchase ot infected 
birds at markets, but the source of infection has not been definitely 
ascertained, and enquiries are still being made. All poultry on the 
infected premises, and other poultry thought to have been exposed 
to direct infection, were slaughtered and the carcases destroyed, 
and che premises have been disinfected. Notices have also been 
served on poultry keepers who bought birds in the markets which 
may have been affected restricting the movement of poultry into 
and off their premises. 

Mr. Dye: Is it not clear that unless we take adequate steps to 
stop the spread of this disease it wili hinder the supply of poultry 
for the Christmas market? Is it not most important that urgent 
steps should be taken? 

Mr. Wituiams: I can assure my hon. Friend that all reasonable 
steps have been taken in looking after the 90,000,000 poultry in 
the United Kingdom. 

Major Sir THomMas Ducpare: Will the Minister bear in mind 
that although we raised this question a year ago, nothing has 
been done in the matter ? 

Mr. Wirtiams: I wholly disagree that nothing has been done. 
The fact that there have been only four outbreaks in Norfolk 
this vear indicates the effectiveness of our policy. 


Dua Purpose Venicies (“C” Licences) 


Mr. Hare (November 2Ist) asked the Minister of Transport 
whether he will take the necessary action to relieve professional men, 
such as doctors, dentists and veterinary surgeons in rural areas, 
from the need to obtain carrier’s licences for estate motor-cars used 
in the normal course of their duties. 

Mr. Barnes: I am giving consideration to the desirability of 
exempting dual purpose vehicles from the need for “C” carrier’s 
licences when used by doctors, veterinary surgeons or dentists in 
the normal course of their professional duties. 


SLAUGHTERHOUSES 


Mr. Joynson-Hicks (November 20th) asked the Minister of Food 
to what extent there is still a shortage of slaughterhouses in the 
country; and why he will not authorise the re-opening of the 
slaughterhouse at Westbourne in West Sussex. 

Mr. Wess: The difficulty is concentrated in about six weeks; for 
the remainder of the year our existing slaughterhouses can easily 
cope with the work. I am having enquiries made about the West- 
bourne slaughterhouse and will let the hon. Member know the 
result. 


CatrLe SLAUGHTERING, BirKeENHEAD 


Air Commodore Harvey (November 20th) asked the Minister of 
Food if he is aware of the conditions in which cattle await slaughter 
in the Birkenhead district, where in one case 500 cattle were penned 
in a war-time Army ordnance depot without food and water, in a 
quagmire of mud 6 inches deep; and if he will take steps to 
avoid such unnecessary cruelty in future. 

Tue Munister oF Foop (Mr. Maurice Wess): I think the hon. 
Member refers to land at Leigh, which was used as an ordnance 
depo: during the war but has since been recultivated and returned 
to agricultural use. Cattle purchased by my Department and 
awaiting slaughter were kept on this land for some days, but my 
enquiries show that they were weil cared for and properly fed and 
watered. There was no cruelty. But, if the hon. and gallant Mem- 
ber has evidence to the contrary, perhaps he will get in touch 
with me. 

Air Commodore Harvey: As there is another side of this story, 
if I send the right hon. Gentleman details, will he examine them? 

Mr. Wess: Yes, Sir. 


Catrte Transport Vessets (INSPECTION) 


Dr. Stross (November 20th) asked the Minister of Agriculture 
what precautions are taken to ensure that cattle transported from 
abroad are reasonably cared for during transit; and whether he 
is satisfied that the regulations are always obeyed. 

Mr. T. WiuiamMs: Orders have been made under the Diseases of 
Animals Acts requiring vessels engaged in the transport of cattle 
to and from this country to be suitably fitted for that trade with 
a view to ensuring that no unnecessary suffering is caused to the 
animals while in transit. I am satisfied that all practicable steps 
are taken to ensure that these regulations are observed. All vessels 
regularly employed in the trade are inspected annually by my 
Department’s Marine Superintendent. 
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Catves (MARKET SUPERVISION) 


Viscount HincHinsrooke (November 22nd) asked the Minister 
of Food whether he is aware of the suffering undergone by young 
calves in markets; and whether he will instruct grading centres to 
“appoint responsible men to take charge of calves which are tethered 
by the neck. 


Mr. Wess: Only a proportion of the calves taken to markets 
are intended for sale to my Department. In general the police would 
take action under the provisions of the Protection of Animals Act, 
1911, in any cases of unnecessary suffering brought to their notice. 
Nevertheless, officers of my Department who visit markets have 
been instructed to call the attention of the market authority to any 
cases where they think calves are not being properly treated and 
particularly in those cases where calves have to be tied to rails 
because of insufficient penning. In addition I have assured the 
R.S.P.C.A. that we will look into any cases where the Society’s 
inspectors consider that the manner in which calves are handled at 
a particular market appears to be unsatisfactory. 


Cancer (ANIMAL EXPERIMENTS) 


Mr. Peter Freeman (November 23rd) asked the Lord President 
of the Council in view of the fact that more than 2,900,009 people 
have died from cancer in the last half century and that the 1,200,000 
vivisection experiments on living animals performed during the 
same period have failed to reveal the cause, what other enquiries 
are being conducted to discover the cause and cure of this disease, 
particularly as Great Britain now has the highest percentage of 
mortality in the world, 

Tue Lorp Present or THE Councn. (Mr. Hrsert Morrison): 
I do not accept the implication in the first part of the Question. 
I am advised that a great deal of information about cancer has 
been gained through experiments on animals, and valuable methods 
of treatment of certain forms of cancer have resulted. I am also 
advised that animal experiments have proved indispensable for 
assessing and preventing the risk of cancer due to exposure to 
industrial and other poisons. Direct studies of cancer in human 
patients are also carricd out under the Medical Research Council. 

Mr. Freeman: Is it not a fact that the number of deaths, as well 
as the percentage of deaths, by this disease over the whole of the 
last 50 years has increased every year, almost without exception, 
and is not the time ripe for a full and independent enquiry into 
this whole matter with a view to discovering the cause of it? 

Mr. Morrison: I 2m told that I should not accept the allega- 
tions of fact advanced by my hon. Friend. This disease is worry- 
ing enough; and we really must get all the information we can 
with a view to remedial treatment. 

Earl Winterton: Can the right hon. Gentleman confirm or deny 
the allegation made, or the statement made in the Question, by 
the hon. Gentleman that we have the highest percentage of mortality 
from cancer in the world ? Is that so ? 

Mr. Morrison: F am advised I should not accept the implications 
in these allegations. 








NOTES AND NEWS 





Diary of Events 


Dec. 3rd.—Meeting of the South-Eastern Division, N.V.M.A., at 
Maidstone (Royal Star Hotel), 2.30 p.m. 

Dec. 4th.—R.C.V.S. Membership Examinations: Orals and Prac- 
ticals commence. 

Dec. 7th.—Meeting of the Central Veterinary Society, at the Royal 
Veterinary College, N.W.1, 6 p.m. 

Dec. 8th.—Meeting of the Midland Counties Division, N.V.M.A., 
at Tean Cattle Breeding Station, 2 p.m. (See Notice.) 

Dec. 13th.—Meeting of the Lancashire Division, N.V.M.A., at the 
Veterinary Hospital, Liverpool, 2.30 p.m. 

Dec. 13th—Meeting of the Editorial Executive Committee, 
N.V.M.A., 1.30 p.m. ; Editorial Committee, 3 p.m. 

Dec. 15th—Mceting of the South Wales Division, N.V.M.A., at 

Carmarthen (Trinity College), 2.15 p.m. 
10th, IIth. 12th, 1951.—Meetings of Committees and Council, 


Jan. 
RiCVS 


QUARTERLY MEETINGS OF COUNCIL AND STANDING 
COMMITTEES N.V.M.A. DURING 1951 


The following dates have been fixed for meetings next year, 
chiefly to give members plenty of time to reserve hotel accommo- 
dation 

In Lonpon 
Monday, January 22nd: 
2.30 p.m. Parliamentary and Public Relations Committee. 
3.30 p.m. Veterinary State Medicine Committee. 


Tuesday, January 23rd: 

10 am. Home Appointments Committee. 

11.30 a.m. Organising Commitiee. 

2.15 p.m. General Purposes and Finance Committee. 
Wednesday, January 24th: 

11 a.m. Council. 

In Lonpon 

Monday, April 16th: 

2 p.m. Organising Committee. 

4 p.m. Parliamentary and Public Relations Committee. 
Tuesday, April 17th: 

10 a.m. Veterinary State Medicine Committee. 

12 noon Home Appointments Committee. 

2.15 p.m. General Purposes and Finance Committee. 


Wednesday, April 18th: 
11 a.m. Council. 
In EpiInBURGH 
Wednesday, July 11th: 
11 am. Home Appointments Committee. 


2 p.m Organising Committee. 
4 p.m. Parliamentary and Public Relations Committee. 


Thursday, July 12th: 
11 am. Veterinary State Medicine Committee. 
2 p.m. General Purposes and Finance Committee. 


Friday, July \3th: 
1] a.m. Council. 


~ + * + © 
PERSONAL 

Sir Daniel Cabot, m.r.c.v.s., formerly Chief Veterinary Officer of 
the Ministry of Agriculture and Fisheries, has been elected a 
Corresponding Member of the Sociedad Veterinaria de Zootechnia 
of Spain. 

Appointments —Sir Frank Ware, ¢.1£., F.X.C.V.S., has been offered 
and has accepted the post of Consultant Veterinarian to the 
Canadian Government. Sir Frank entered upon his duties at Canada 
House on Monday of last week. 

The Colonial Office announces the appointment of Mr. Tom 
Mellor Docker, M.R.c.v.s., of the Animal Research Station, Ruakura, 
Hamilton, New Zealand, 4s Veterinary Officer, Tanganyika. 


Births.—Branper.—On October 19th, 1950, to Marjorie, wife 
of G. C. Brander, B.sc., M.R.c.v.s., Framley Cottage, Nr. Tring, a 
daughter. 

Corcuin.—On November 21st, 1950, to Adelaide, wife of E. Cotchin, 
a brother for Margaret, Charles and Mary. 

RoutLepce.—On November 18th, 1950, to Marguerite, wife of 
D. Routledge, 68, Fairfield Road, Buxton, Derbyshire, twin daughters. 

Marriage —Smiti—WessteR.—On September 2nd, 1950, at St. 
Mary’s Church, Stotfold, Beds, Richard Norman Smith, M.R.c.v.s., 
to Marjorie Valentine Webster, only daughter of Mr. and Mrs. C. H. 
Webster, The Green, Stotfold. Mr. D. N. Spriggs, B.sc., M.R.C.V.S., 
was amongst the guests. 

UNIVERSITY OF LONDON EXAMINATIONS 

Following is the October, 1950, Pass List of the University of 
London B.Sc. (Veterinary Science) Examination (for internal and 
external students): Beckett, Richard Longhurst; Goodwin, Reginald 
Frederick William; Hall, Leslie Wilfrid; Jones, David Gwynfor 
Harries; Kirkby, William Weldon; Morris, Robert Ernest; Penhale, 
William George Allin; Wadsworth, Frank—all of the Royal Veter- 


inarv College. 


* * * 
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A Veterinary Contribution in the Early Stages of the 
Development of Penicillin 

The story of the discovery of penicillin by Fleming and of its 
production on a commercial scale as a result of the work of Florey 
and Chain and their colleagues is well known. There was a gap of 
some ten years between the publication in 1929 of Fleming’s article 
in which he gave the name penicillin to the antibacterial substance 
which he had discovered and the beginning of Florey and Chain’s 
work on its production on a commercial scale. In the bridg.ng of 
this gap a very important part was played by a small team of 
workers consisting of a veterinary surgeon and two chemists. This 
work was of fundamental importance and cannot fail to be of 
interest to the veterinary profession ; the story is not widely known 
and for that reason this note has been written. 

In his paper published in 1929 Fleming described the remarkable 
bacteriostatic and bactericidal action of penicillin against a number 
of pathogenic organisms, its harmlessness to human tissues, and the 
fact that it was non-toxic to leucocytes. He had grown the strain 
of Penicillium in broth and the separation of pen.cillin in a pure 
form from such a complex medium was difficult; as Fleming him- 
self says in his book “ Penicillin,” “I had failed to advance for want 
of adequate chemical help.” 

It was at this stage that the team consisting of the chemists, 
Raistrick, H., and Clutterbuck, P. W., with Lovell, R., the veter- 
inary surgeon as bacteriologist, obtained a culture of Fleming's 
organism. ‘They set themselves to develop methods for cultivating 
it on a simple medium which might render it easier to extract the 
active agent, penicillin. In this they succeeded and in two papers 
in 1931 and in 1932 they described a method for cultivating the 
organism on a modified Czapek-Dox medium, a simple synthetic 
medium consisting of mineral salts and glucose, and also a tech- 
nique for testing the antibacterial activity of samples. They also 
studied conditions for extracting the penicillin with ether, for con- 
centration of active solutions and for their storage without serious 
loss of activity. 

At this stage Lovell resigned from the team to join the staff of 
the Royal Veterinary College and the work ceased. Lovell’s note- 
books of the time contain a note reminding himself to test the 
therapeutic effect of penicillin on mice infected with a pneumococcus. 
This experiment had not been made before he resigned. If that 
had been carried out Lovell would have been the first to test penicillin 
aga’nst a systemic infection. As Masters says in his book “ Miracle 
Drug,” had Lovell carried out his intention, “the whole history of 
penicillin might have been changed.” 

One might think that this work had set the stage for the produc- 
tion of penicillin in quantities sufficient to permit of its trial in the 
treatment of disease, but this was not to be, and a further period 
of seven years was to elapse before Florey and his team started 
work. The reason for this unfortunate hiatus is not clear. Fleming 
in his book says “ Raistrick and his associates lacked bacteriological 
co-operation,” a statement which obviously deals with the situation 
after Lovell had resigned. Whatever the reason may be, nothing 
further was done for seven years. As Masters has put it in his book 
(p. 55), “If the two biochemists had not been baffled by the dis- 
appearance of the penicillin after the ether was evaporated and if 
Lovell had remained on Professor Topley’s staff to co-operate with 
them for another year (our italics) the world might have been 
granted the boon of penicillin in 1933.” When Florey and Chain 
started work on penicillin production they used the medium which 
had been described by Lovell and his colleagues and also their 
method of extracting the penicillin by the use of ether. 

It is thought to be useful to put on record this example, one of 
many which could be given, of the contributions which veterinary 
science has been able to make to the discovery and development of 
really important advances in medicine. 


* * * * * 


ADDRESSES OF DISEASE-INFECTED PREMISES 


The list given below indicates, first, the county in which are 
situated the premises on which disease has been confirmed, followed 
by the postal address and date of outbreak. 


Swine Fever: 


Cheshire—Dunbar Piggeries, Little Ees Lane, Sale, Cheshire 
(Nov. 23rd); Landslow Green Farm, Hollingworth, Cheshire 
(Nov. 24th). 

Cumberland.—Aiket Gate, Armathwaite, Carlisle (Nov. 23rd). 


Derbyshire —93, Wiltshire Road, Chaddesden, Derby (LP. Hill 
Crest Road, Chaddesden) (Nov. 20th); Cross Side, Clifton. Ash- 
bourne, Derby (I.P. The Vicarage, Clifton) (Nov. 21st); The Gables, 
Calke, Melbourne, Derby (Nov. 21st); Wall Stones Farm, Hazel- 
wood, Duffield, Derby; Peartree Cottages, Oakerthorpe, South 
Wingfield, Derby (Nov. 25th). 


Dorset (Poole Boro’).—16, St. Clements Road, Parkstone (I.P., rear 
ot Foxholes Road, Parkstone (Nov. 25th). 

Dumfries—Cleughfoot, Langholm, Dumfries (Nov. 22nd). 

Lanarks.—194, Hamilton Road, Cambusiang, Glasgow (Nov. 22nd); 
No. 3 Holding, Wester Boghead, Lenzic, Lanarks (Nov. 25th). 

Lincoln (Laindsey)—6, Woodgar Avenue, Keadby, Scunthorpe, 
Lincs (Carcase at Yorkshire Farmers Bacon Factory (1932) Ltd., 
Sherburn in Elmet, Leeds); Chapel Lane, Keadby, Scunthorpe; The 
Old Rectory. Kirmingtor. (Nov. 20th); Brathill Farm, Grange Lane, 
Ashby, Scunthorpe (Nov. 22nd). 

Norfolk.—Estate Office, Oxborough, King’s Lynn (Nov. 23rd). 

Northumberland.—North Baunton Farm, Gosforth, Newcastle-on- 
Tyne (Nov. 20th). 

Stirling.—Smallholding, Langbank, Milngavie, Glasgow (Nov. 
22nd); No. 5 Holding, Auchenreoch, Milton of Campsie, Glasgow 
(Nov. 25th). 

Yorks (E.R.).—Blundells Farm, Preston, Hull, Yorks (Carcase at 
Ministry of Food Slaughterhouse, Gt. Thornton St., Hull) (Nov. 23rd). 

Yorks (W.R.).—43, Barnsley Road, Hemsworth, Pontefract, Yorks 
(Nov. 21st); Smallholding at Littleworth Lane, Old Roddington, 
Doncaster (Nov. 23rd); Stairfoot House, Adel, Leeds (Nov. 24th); 
27, Sycamore Road, Mexborough, Yorks (I.P. Schofield St. Allor- 
ments, Mexborough); 157, Kimberworth Road, Rotherham, Yorks 
(I.P. Clough Bank Piggeries, Rotherham); 29, Dawlish Mount, York 
Road, Leeds (I.P. Clarke Lane Allotments, Leeds) (Nov. 25th). 

Wigtown.—Explosives Dumping Unit, Chaddyburn Military Camp, 
Cairnryan, Stranraer (Nov. 24th). ; : 


% * * * % % 


LEGAL NOTES 


“ Operations” in the Bar—In its issue of November 9th, the 
Kentish Mercury reports a case in which Michael John Mullally, 
described as a dispenser, lodging at St. Margaret’s Terrace, Plum- 
stead, pleaded guilty at Woolwich Magistrates Court when charged 
on a warrant with obtaining £2 10s. by false pretences from Mrs 
Gloria Harris at the Woolwich Infant public house, 9, Plumstead 
Road, Woolwich, and with obtaining 30s. by similar means from 
Robert William Stotesbury, at the Princess of Wales public house, 
45-46, London Road, Southwark. He asked for five other similar 
offences to be taken into account. 

Acting Chief Inspector Bayfield said that Mullally was known 
locally as “the Irish Vet.” and had for some time been posing as 
a veterinary surgeon, whereas in fact he had never been registered. 
His modus operandi was to visit licensees or public house managers 
who had recently taken up tenancies and represent himself as a 
veterinary surgeon. He usually made his call at 3 p.m. when the 
house had closed for the afternoon. After making sure that the 
licensee had a dog he would inform him that the animal needed 
some form of treatment. Once permission had been given to 
examine the dog he would later inform the licensee that he had 
given it an injection or some treatment and charge the licensee a 
fee. 

Mr. and Mrs. Harris had only recently taken over the Woolwich 
Infant and accused called on them and said he had offices in Wool- 
wich district and that he had attended the dogs of the previous 
licensee. He induced Mrs. Harris to let him examine their Man- 
chester terrier puppy and, being under the impression that he was 
a veterinary surgeon, she allowed him to perform an operation. 


Mullally placed the puppy on the bar counter and asked Mrs. 
Harris to leave him. Fifteen minutes later she was called down- 
stairs. “She found the puppy standing there, screaming with pain, 
and blood all over the place,” said Inspector Bayfield. The tail had 
been docked and claws removed. Mullally said he had also injected 
the dog against distemper and appeared to have given it two shots of 
some coloured liquid. Mrs. Harris formed the opinion that lhe 
had injected only into the hairs and not the skin. 


He said his fee was 50s. and left after he had been paid that 
amount. “The dog was examined by qualified veterinary surgeons 
who reported that the animal’s tail had been removed in a manner 
which suggested that it had been done by an unskilled person,” 
said the Inspector. “One claw had been pulled off with pincers, 
while the other had been split in an unsuccessful attempt to remove 
it Another veterinary surgeon examined the dog and found there 
was an obvious lack of pre-operative preparation. Im his opinion 
the tail and the two claws had been removed or severed with- 
out any thought for the feelings of the animal.” 

At the Princess of Wales, Mullally represented to the licensee 
that he had a practice in Shoreham and that previously he had one 
in New Cross. He asked to examine his Alsatian dog and, afte: 
muzzling it, he examined the animal and informed the owner 
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that it had an interior abscess. According to him he inserted a 
needle in the back of the dog’s neck but the licensee said no 
insertion had in fact been made because the dog did not flinch. 
Mullally charged him 30s. 

“He told me that he could not remember what he was doing on 
the occasion at Woolwich as he had been drinking,” said the 
Inspector. “ He says he cannot remember how many dogs he treated, 
but it might have been 15 or 16 in the last six months.” 

Mullally had six previous convictions. In 1940 he represented him- 
self as a member of the Royal College of Veterinary Surgeons and 
appeared on a false pretences charge. In January, 1931, after two 
convictions for fraud, he was deported from Canada. The only 
employment he could tell witness about was a job he had in Wool- 
wich Arsenal in 1942. He said he had done no work for the last 
five years, but had gone round on his own “ working as a veterinary 
dispenser.” 

“For 30 years I have been in this vet. fine,” Mullally told the 
Magistrate, “and if I may say so, I have been successful in the 
majority of cases. I have always taken a deep interest in animals.” 

Inspector Bayfield said the question of prosecution by the Roya! 
College of Veterinary Surgeons was under consideration. 

“From what I have heard described in one case it was a particu- 
larly brutal treatment of a dog,” said Sir Wilfrid Bennett, who 
sent Mullally to prison for six months. ' 


Blacksmith’s Appeal against Restrictions on Hours of Work. 
At Laventry recently an appeal was lodged by Mr. Sidney Herbert 
Moss, a blacksmith, of Staverton, Northants, against restrictions 
placed on his hours of work by the town planning authority. Mr. 
Moss said that he was allowed to work only from 7.30 a.m. to 6.30 
p-m. in the winter, and to 8.30 p.m. in the summer, and not at all 
on Sundays. The appeal was heard by a Ministry of Town and 
Country Planning Inspector, Mr. H. A. Campbell. 

Mr. Campbell asked Mr. J. D. Powell, Deputy County Planning 
Officer for Northants, why his department had insisted that Mr. 
Moss should work only these hours as a condition for the renewal 
of a licence for his Nissen hut workshop. Mr. Powell replied that 
the action had been taken only on an impression he gained when 
attending a committee meeting at Daventry. He gathered that it 
was because of Mr. Moss’s late hours that complaints had arisen in 
the village, but his department had not investigated the complaints. 
He agreed that the restrictions could only be enforced by acting 
on the complaints. 

After farmers had given evidence of the value of Mr. Moss's 
late working hours, the Inspector asked him if he had brought any- 
one from the Minister of Agriculture to vouch for the value of his 
work “No,” he replied, “I never knew I had to go to all this 
trouble to be allowed to work.” 


HEAVY HORSES 

In the eighteenth century it was estimated that there were 600,000 
horses in use for agricultural purposes in England and Wales. In 
1900 there were 925,000 but by 1947 the number had fallen, and 
since tuen there have been turther declines to +06,0uU in 1Y¥43 and 
399,000 in 1949. It is to be hoped that rock bottom has been 
reached in the heavy horse market as, despite mechanisation, the 
heavy horse population must not fall lower than it is at the moment. 

There will always be jobs on the farm which can be done more 
efficiently and economically by horses than tractors, as, for example, 
drawing loads of sugar beet off heavy Fenland fields, working on 
wet, clayey land, and doing odd hauling around the farm. Again, 
mechanised agriculture has to rely on imported oil and petrol, and 
there is always the danger that our fuel supplies may be curtailed. 
It is therefore necessary that the country has adequate supplies 
of heavy farm horses, which in a crisis would again keep our farms 
going on a diet of home-grown oats and hay. 

Then there is the export market. Great Britain has in the past 
stocked the greater part of the world with high-class animals, and 
the heavy horse societies report that there is still a good demand 
for high-class mares and stallions. There is no reason why this 
demand should not be increased, as overseas visitors to the shows 
this year have all remarked on the excellent stock that can still be 
found in the country. 

One of the results of the increased price of petrol is the retention, 
and we hope the return, of the horse for commercial transport. At 
least one large firm of distributors in the north is considering the 
retention of horses. The internal combustion engine, far from 
increas'ng the speed of city traffic, has slowed it down considerably. 
In London the average speed of traffic is just over 10 miles an hour. 
In the days of the horse it was almost 14. Dr. Ian Macdonald at a 
recent meeting of the Kingswood Urban District Council suggested 


that with petrol at 3s. a gallon the Council should resort to horse- 
drawn transport. 

The view that heavy horses are slowly staging a come-back on 
British farms was expressed by several speakers at the conference 
of the National Federation of Saddlers and Leather Goods Retailers, 
though it was appreciated that the greatest difficulty was the young 
men’s lack of interest in horses, and the consequent shortage of 
drivers and stable men. 

_ Some of the points in favour of the retention of the horse for 
farm work are:— 

(i) The non-consolidation of the ground by the horse in wettish 
weather. 

(ii) The advantage of one or two days gained as the horse can 
go on the land sooner than a machine when the ground is slow to 
dry out. 

(iii) The more efficient job done by good horse ploughing, and the 
greater exposure of the furrow slice to birds hunting for grubs. 
(iv) The better job that can be done with a horse hoe among the 
roots. a 

(v) The better quality of the horse’s work in such jobs as spring 
drilling of light seeds under a cereal crop, light harrowings (without 
wheel marks), carting straw, silage or forages into vards for stock 
in the winter, 

(vi) The horse’s contribution of manure, representing extra 
fertility. 

(vii) General opinion agrees that on many farms the horse has a 
useful and economic place.—Horse and Pony News. 

# * * * * 
INCIDENCE OF SALMONELLAE IN FAECES OF DOGS 
SUFFERING FROM DISTEMPER 

H. Williams Smith and A. Buxton, of the Canine Research 
Institute of the Animal Health Trust at Houghton Grange, 
Houghton, Huntington, contribute the following Iectter to the 
November I1th issue of Nature: 

Cruickshank and Williams Smith! found tive of 500 healthy dogs 
(1 per cent.) in London to be excreting salmonellae in their faeces. 
The technical methods used in this investigation consisted, briefly, 
in plating the samples directly on to Leifson’s agar, and also after 
preliminary enrichment in selenite / medium and in tetrathionate 
broth. Wolff, Henderson and McCallum? examined faecal 
specimens from 100 city dogs in Michigan by preliminary 
incubation in tetrathionate broth followed by plating on S-.S. 
agar. They found 18 (18 per cent) to be positive for salmonellae. 
Most of the positive samples were obtained from dogs suffer- 
ing fiom distemper or from dogs maintained in a_ kennel 
where outbreaks of distemper and enteritis had occurred in the six 
months previous to sampling Kintner*, simply by direct plating 
on S.S. agar, found 13 of 71 dogs (18 per cent.) brought to the 
Ohio State Veterinary Clinic for treatment to be excreting 
salmonellae in their faeces. Of the dogs in this investigation, 
50 per cent. of those suffering from distemper were positive for 
salmonellae, as were 10 per cent. of the non-distemper cases. 

In view of the marked difference between the American and 
British figures it was decided to investigate the problem further. 
With the help of a number of veterinary surgeons practising in the 
London area, rectal swabs were examined from 100 dogs suffering 
from distemper or para-distemper (hard pad disease). The methods 
employed were those used by Cruickshank and Williams Smith’. 
Only one of the samples (1 per cent.) was found to contain 
salmonellie. This organism, Salm. typhimurium, was isolated after 
preliminary enrichment in selenite F medium 

These results suggest that there is little or no difference between 
the incidence of salmonellae in the faeces of normal and distemper- 
infected dogs in London, and that distemper alone docs not 
account for the incidence of salmonellae in the faeces of dogs in 
American cities being so much higher than those in London. 
Kintner® considers that the high incidence in American dogs may 
be related to the diet; and quotes references to show the very 
high percentage of dog foods which may contain  salmonellae. 
Wolff et al.2 also noted that some of the dogs examined by them 
were fed on reject eggs, and that the salmonellae isolated from 
many of those dogs were of the “ dried-egg” variety. It is possible, 
therefore, that the difference between the American and British 
figures may be accounted for by a difference in diet. 


REFERENCES 
' Cruickshank, J. C., and Williams Smith, H. (1949.) Brit. Med. J., 
ii, 1254. 
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2 Kintner, L. (1949.) Vet. Med., 44, 396. 
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PROFESSIONAL INCOMES 


Proposing the toast of “ The Society” at the annual dinner of 
the incorporated Socizty of Auctioneers amd Landed Property 
Agents Sir David Maxwell Fyfe said whatever peopie might term 
it the present century was not that of the professional man. His 
income was 1 whited sepulchre. The high carning years, to which 
he had looked forward, were arranged by the powers that be so 
that any hope of saving for his old age was a cnimera which did 
enter inio his daily life. But that was all the more a challenge to 
them. If they could not keep their income, at least let them 
keep the standard of doing the job according to the standards ot 


the job. 
* * * * * 


BRITISH MUSEUM (NATURAL HISTORY) 

In the British Museum (Natural History) Mr. N. D. Riley, keeper 
of the Lepartment of Entomology, has been appointed to be a 
Deputy Chief Scientific Officer, and Mr. A. W. Exell, Principal 
Scientific Officer in the Department of Botany, to be Deputy Keeper 
in the Department. Mr. Riley entered the Entomological Section 
of the Department of Zoology in 1911, becoming Keeper of the 
Department in 1932. He served in the Royal Army Service Corps 
during 1914-19 and was mentioned in dispatches. Mr. Riley has 
edited The Entomologist since 1922, and has been Treasurer and 
later Secretary of the Royal Entomological Society of London 
since 1939. He is a corresponding member of a number of foreign 
academies and scientific societies, and is the author of a large num- 
ber of scientific papers, mainly dealing with butterflies from the 
systematic point of view. Mr. Excll entered the Museum in 1924, 
when he was placed in charge of the Polypetalae. His main work 
has been on the flora of tropical Africa, and he made expeditions 
to the islands of the Gulf of Guinea during 1932-33 and in Angola 
in 1937. He -was seconded to the Foreign Office during the Second 
World War.—Nature. 

% * % + * 

The Home Office Departmental Committee on Cruelty to Wild 
Animals has completed hearing oral evidence and will now con- 
sider its conclusions. 











CORRESPONDENCE 


The views expressed in letters addressed to the Editor represent the personal 
opimions of the writer only and their publication does not imply endorsement 


-by the N.V.M.A 





CLEANER FOOD 


Sir,—I was interested to note the references in the report of the 
last meeting of Council, N.V.M.A. to the production of cleaner 
food. 

With regard to meat, much depends on the provision of new, 
hygienically designed, abattoirs. This is necessarily a long-term 
project. Improvements can be made now in the case of “ emergency- 
slaughtered” or “casualty” animals. In some abattoirs sick 
animals are accepted unaccompanied by a veterinary certificate. 
As a result of this, it is probable that more animals suffering from 
diseases communicable to man are killed in chese abattoirs than 
there rieed be. In some of the smaller abattoirs these animals have 
to be killed and dressed in the same room as healthy animals. It 
does not need much imagination to appreciate the consequences 
of this policy. y ‘ ; 

That improvement is needed in dealing with sick animals was 
illustrated by a recent outbreak of salmonella food-poisoning 1n- 
volving 450 to 500 persons (Brit. Med. J. (1950.) 2. 228). This was 
traced to the carcase of a pig that had been suffering from an un- 
diagnosed complaint, was killed, and conveyed to an abattoir 
unaccompanied by pluck, stomach and intestines. The carcase was 
then issued for human consumption on the grounds that it had 
both bled and set satisfactorily. 

I think it advisable that sick animals should never be accepted 
at an abattoir unless accompanied by a veterinary certificate, that 
thev should always be killed in a part of the abattoir remote from 
that section where healthy animals are killed, and that the carcase 
and all organs should be examined by a suitably qualified meat 
inspector. Where iny doubt exists the carcase should either be 
condemned, or held until a bacteriological examination has been 
carried out. 
Yours faithfully, 


40, Cholmeley Park, H. Wituims Siri. 


Highgate, N.6. 
November 20th, 1950. 


SCHEME FOR THE ERADICATION OF STR. AGALACTIAE 
INFECTION FROM DAIRY HERDS 


Sir,—At a meeting of the Royal Counties Veterinary Medical 
Association on Friday, May 26th, at Reading, considerable surprise 
was caused when Dr. Barron, the Inspector in Charge of the Veter- 
inary Investigation Department of the Ministry of Agriculture 
stationed at Reading, rose to speak with regard to the letter which 
had been sent to the members of the R.C.V.M.A. (a letter which 
no one at the meeting appeared to have received, although there 
were about 40 present). He wished to invite members present to 
let him have names of owners of dairy herds who would be willing 
to participate in a scheme run by the V.I.D. for herd sampling 
and treatment (if necessary) for the elimination of infection with 
Str. agalactiae. He went on to say that the preliminary experiments 
in this field on a herd basis were completed, and that the V.I.D. 
was now prepared to carry out routine sampling and treatment in 
dairy herds where this type of infection represented a problem. 
He further stated that examination of milk samples and penicillin 
supplied would be free. 

The routine would be: individual four quarter samples would be 
taken from each cow ; these would be examined at the laboratories 
of the V.I.D. This would, of course, be done by the full-time staff— 
with the remark that practitioners are far too busy for such trivial 
work. This is the commencement of the philanthropy, then Freer 
penicillin would be supplied and the farmer instructed how to carry 
on. The herd will be re-sampled each month until free from mas- 
titis. Dr. Barron dropped a small bait here with the remark that 
the veterinary surgeon’s share in this work would be in an advisory 
capacity! How much the farmer would be prepared to pay for 
such advice when the treatment was to be gratis and for nothing, 
Dr. Barron did not enlarge upon ; my impression is, not very much. 

We are being led blindfolded, hobbled and handcuffed by the 
exponents of such services, until we shall sign a blank cheque, 
against which there will be no appeal. The medical profess'on did 
this, and we are very likely to do the same thing, unless we realise 
the insid’ousness of the offer. What farmer, however loyal to his 
practitioner, would refuse something free rather than pay a reason 
able fee for his services? But is it free? As self-employed indi- 
viduals under the National Health Scheme, we pay about £17 per 
year to accept “ free” medical advice (the doctor gets about 17s. 6d.). 
Under the V.I.D. scheme the farmer will be hoodwinked by the 
term “free” treatment, but I calculate it will cost the taxpayer 
£20 per treatment (of course the farmer is a taxpayer) and the 
practitioner will get about 12s. 6d.; it will be like buying sulpha- 
nilamide at 2s. 6d. per Ib. then delivering it to a farm also for 2s. 6d. 

The remark was also made that such “ National ” treatment was 
necessary to increase the production of milk. Why increase an 
already glutted market? 

The scheme is ill-conceived and ill-planned, and I hope the pro- 
fession will realise the seriousness of it. 

Yours faithfully, 


66, Coningsby Road, High Wycombe. L. Prrcuer. 


June 6th, 1950.* 
* Publication unavoidably delayed.—Editor. 


* * * * * 


OFFICIAL WORK: A MINISTRY REQUIREMENT 


Sir,—Surely Mr. Tutt is being a little selfish with his argument 
re the Ministry of Agriculture requirement appertaining to appoint- 
ment of L.V.Ls. 

Since time immemorial the newly qualified graduate has been 
the recipient of criticism from the older members of the profession, 
the argument being that he is just about a liability during his 
first year as an M.R.C.V.S. It would appear that the situation has 
not been improved by the recent Act of Parliament, in that final 
year students cannot now be used as assistants. 

Personally I think matters are best as they are, in that the young 
graduate during his first year being unable to perform any work 
for the Ministry can concentrate on general practice. He thus 
gains experience and is able to develop his tuberculin-testing tech- 
nique, carrying out initial tests, etc. 

Assuming the newly qualified, however, did become L.V.Ls during 
their first vear, I think that we should find that much of their 
time (in certain practices) would be spent carrying out Ministry 
work which is in the main repetitive. 

Yours faithfully, 


Thorns Hall, Sedbergh, Joun D. Parkinson. 
Yorks, W.R. 


November 17th, 1950. 
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